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Foreword 


This \olumc IS published in lieu of second editions of my 
Essa\s in the Theor\ of Economic Fluctuations and my Studies 
in Economic Dynamics Nevertheless this is essentially a new 
book Although It covers the same ground as the previous two 
books and the basic ideas are not much changed, the presenta- 
tion and even the argument have been substantially altered 
Moreover, in some instances, especially in Chapters 13 and 14, 
new subjects have been introduced The scope of statistical 
illustrations has also been considerably widened and statistical 
material which has become available m the meantime has been 
utilized. 

It may be noticed at this point that in the statistical analysis 
the least squares method is used. This may appear somewhat 
crude m the light of recent developments m statistical technique. 
It should be observed, however, that the purpose of the statistical 
analysis here is to show the pbusibility of the relations between 
economic variables arrived at theoretically rather than to 
obtain the most likely coefficients of these relations. It is hoped 
that the precautions taken m the application of our simple 
statistical tools (especially in the analysis of the determinants 
of investment) arc adequate to obtain first approximations for 
illustrative purposes. 

Frequent use is made of formulae but an effort has been 
made— in some instances even at the expense of precision — to 
apply elementary mathematics only. 

I am very much indebted to Mrs. Ting Kuan Shu-Chuang 
and to Mr. Chang Tsc-Chun for valuable suggestions with 
respect to improvement of presentation and for assistance in 
statistical research. 


February 1952 


M. KALECkI 
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Part 1 


Degree of Monopoly 
and Distribution of Income 



] 

Cost and Prices 


‘Cost-determined’ 2nd ‘demand-determined* prices 
Short-term price changes may be classified into two broad 
groups those determined mainly by changes in cost of pro- 
duction and those determined mainly by changes in demand. 
Generally speaking, changes in the prices of finished goods are 
‘cost-determined’ while changes in the prices of raw materials 
inclusiNC of primary foodstuffs are ‘demand-determined.’ The 
prices of finished goods are aflected. of course, by any ‘demand- 
determined’ changes m the prices of raw materials but it is 
through the channel of costs that this innuencc is transmitted. 

It IS clear that these two types of price formation arise out 
of different conditions of supply The production of finished 
goods is elastic as a result of existing resenes of productive 
capacity. When demand increases it is met mainly by an 
increase in the volume of production white prices tend to remain 
stable. The price changes which do occur result mainly from 
changes in costs of production. 

The situation with respect to raw materials is different. The 
increase in the supply of agricultural products requires a rela- 
tively considerable time. This is true, although not to the same 
extent, with respect to mining. With supply inelastic in short 
periods, an increase in demand causes a diminution of stocks 
and a consequent increase in price. This initial price move- 
ment may be enhanced by the addition of a speculative element. 
The commodities in question arc normally standardized and 
arc subject to quotation at commodity exchanges. A primary 
rise in demand which causes an increase in prices is frequently 
accompanied by secondary speculative demand. This makes it 
even more difficult m the short run for production to catch up 
vsith demand. 
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The present chapter will be devoted mainly to the study of 
the formation of ‘cost-determined’ prices. 

Price fixing by a firm 

Let us consider a firm with a given capital equipment. It is 
assumed that supply is elastic, i.e. that the firm operates below 
the point of practical capacity and that the prime costs (cost 
of materials and wages') per unit of output are stable ovci 
the relevant range of output.^ In view of the uncertainties faced 
in the process of price fixing it will not be assumed that th« 
firm attempts to maximize its profits in any precise sort ol 
manner. Nevertheless, it will be assumed that the actual leve 
of overheads does not directly influence the determination ol 
price since the total of overhead costs remains roughly stabh 
as output varies. Thus, the level of output and prices at whicl 
the sum of overheads and profits may be supposed to be 
highest is at the same time the level which may be considered 
to be most favourable to profits. (It will be seen at a later stage 
however, that the leve! of overheads may have an indireci 
influence upon price formation.) 

In fixing the price the firm takes into consideration its averagt 
prime costs and the prices of other firms producing similat 
products. The firm must make sure that the price does not 
became too high in relation to prices of other firms, for thh 
would drastically reduce sales, and that the price does nol 
become too low in relation to its average prime cost, for this 
would drastically reduce the profit margin. Thus, when the 
price p is determined by the firm in relation to unit prime cost 
u, care is taken that the ratio of p to the weighted average price 
of all firms, p', does nol become too high. If w increases, p 
can be increased proportionately only itp rises proportionately 
as well. But if p increases less than u, the firm's price p will also 
be raised less than u These conditions are clearly satisfied by 

tVip forroMlfl 



where both m and n are positive coefficients. 

We postulate that n < I and this for the following reason 
In the case where the price p of the firm considered is equal to 
the aserage pnee p we have 

p = mu + np 

from which it follows that n must be less than one. 

The coelfiaents m and n characterizing the pnce-fixing policy 
of the firm reflect what may be called the degree of monopoly 
of the firm’s position Indeed, it is clear that equation (1) 
describes semi-monopolisiic price formation. Elasticity of 
supply and stability of unit prime costs over the relevant range 
of output IS incompatible with so<allcd perfect competition 
For, if perfect competition were to prevail the excess of the 
price p over the unit prime costs u would drive the firm to 
expand its output up to the point where full capacity is reached. 
Thus, any firm remaining in the business would work up to 
capacity, and the price would be pushed up to the level which 
equilibrates demand and supply 
For the analysis of changes in the degree of monopoly it is 
convenient to use diagrammatic presentation. Let us divide 
equation (1) by the unit prime cost u 



Tins equation is represented In Fig. 1. where ^ is taken as 
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abscissa and ^ as ordinate, by a straight line AB. The inclination 

of AB is less than 45® because « < I. The position of this 
straight line which is fully determined by tn and n reflects the 
degree of monopoly. When, as a result of change in m and «, 
the straight line moves up from the position AB to that of A'B\ 
then to a given average price p and unit prime cost u there 
corresponds a higher price p of the firm over the relevant range 

of^. We shall say in this case that the degree of monopoly 

increases. When, on the other hand, the straight line moves 
down to the position A"B‘' wc shall say that the degree of 
monopoly diminishes. (We assume that m and « always change 
tn such a way that none of the lines corresponding to various 
positions of AB intersects each other over the relevant range 

of?) 

We may now demonstrate a proposition which is of some 
importance to our future argument. Let us take into considera* 
tion the points of intersection P, P', P" of the straight lines 
AB^ A'B\ A"B" with the line OK drawn through zero point at 
45®. It is clear that the higher the degree of monopoly the 
larger the abscissa of the respective point of intersection. Now 
this point is determined by the equations: 

u u u u 

It follows that the abscissa of the point of intersection is equal 
to j-— - • Consequently a higher degree of monopoly will be 
reflected in the increase of j 3nd conversely. 

In this section and the subsequent one the discussion of the 
influence of the degree of monopoly upon price formation is 
rather formal in character. The actual reasons for the changes 
in the degree of monopoly arc examined at a later stage. 

Price formation in an industry: a special case 

Wti cnmmfJirji fh/t di.siuneuno. oC dut ih'Jfs.rutnalsfin. oC 
average price in an industry by considering a case where the 
coefficients rn and n are the same for all firms, but where their 
14 



jnil prime costs h difTer. We have then on the basis of equa- 
ion (I); 

P\ mu\ — np 
P2-=mu2->np 

Pk - "w. ■ 

If these equations are weighted by their respccine outputs 
(that IS. each multiplied b> its respective output, all added and 
the sum divided by the aggregate output) vve obtain 

P mu - lip 

. _ m _ ... 

so that P ' r- « 

I - n 

Let us recall that according to the preceding section the higher 
the degree of monopoly the higher is ^ We thus can con- 
clude The average price p is proportionate to the average unit 
prime cost 1 / if the degree of monopoly is given If the degree 
of monopoly increases, p rises in relation to u 
It IS still important to see in what way a new ‘price equilibrium’ 
IS reached when the unit prime costs change as a result of 
changes m prices of raw materials or unit wage costs Let us 
denote the ‘new’ unit prime costs by iij, etc . and the ‘old’ 
prices by p\, p^. etc. The weighted average of these prices is 
p' To this correspond new prices p\\ , etc., equal to 

mui 4- rip', mii -* /;/>', etc. This leads in turn to a new average 
price, p', and so on, the process finally converging to a new 
value of p given by formula (2) This convergence of the process 
depends on the condition n < J. Indeed, from equations (!') 
we have: 

p" «=• niu + lip' 
and for the new final p: 

p = niu -I np 

Subtracting the latter equation from the former we obtain: 

p' -p = tip’ — p) 

which shows that the dev iation from the final value p diminishes 
in geometric progression, given n < I. 
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Price formation in an industry; general case 
Wc shall now consider the general case where the coefficients 
m and n differ from firm to firm. It appears that by a procedure 
similar to that applied in the spedal case the formula 


is reached. /7i and n are weighted averages of the coefficients 
m and n.t 

Let us now imagine a firm for which the coefficients m and n 
are equal to m and n for the industry, Wc may call it a repre- 
sentative firm. We may further say that the degree of monopoly 
of the industry is that of the representative firm. Thus, the 
degree of monopoly will be determined by the position of the 
straight line corresponding to 


A rise in the degree of monopoly will be reflected in the upward 
shift of this straight line (see Fig. !). Jt follows from the argu- 
ment on p. 14 that the higher degree of monopoly, according 

to this definition, the higher is 

From this and from equation (2') there follows the general- 
ization of the results obtained in the preceding section for a 
special case. The average pricep is proportionate to the average 
unit prime cost u if the degree of monopoly is given. If the 
degree of monopoly increases, P rises in relation to u. 

The ratio of average price to average prime cost is equal to 
the ratio of the aggregate proceeds of industry to aggregate 
prime costs of industry. It follows that the ratio of proceeds to 
prime costs is stable, increases or diminishes depending on 
what happens to the degree of monopoly. 

It should be recalled that all of the results obtained here are 
subject to the assumption of clastic supply. When firms reach 
their practical capacity a furtiier rise in demand will cause a 
price increase beyond the level indicated by the above con- 
siderations. However, this level might be maintained for some 
time while the firm allows orders to pile up. 

1 m u the average of m weighted by total pnme costs of each firm; n is the 
average of n werghied by respective ounnita. 
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Causes of change in the degree of monopoly 

We shall confine oursches herein to a discussion of the 
major factors underlying changes in the degree of monopoly 
in modern capitalist economics. First and foremost the process 
of concentration in industry leading to the formation of giant 
corporations should be considered. The influence of the 
emergence of firms representing a substantial share of the out- 
put of an industrj' can be readily understood m the light of the 
above considerations Such a firm knows that its price p 
influences appreciably the average price p and that, moreover, 
the other firms will be pushed in the same direction because 
their price formation depends on the average pnee p Thus, the 
firm can fix its price at a level higher than would otherwise be 
the case The same game is played by other big firms and thus 
the degree of monopoly increases substantially. This state of 
affairs can be reinforced by tacit agreement. (Such an agreement 
may take inter alia the form of price fixing by one large firm, 
the ‘leader,* while other firms follow' suit ) Tacit agreement, 
in turn, may dev elop into a more or less formal cane) agreement 
which is equivalent to full scale monopoly restrained merely by 
fear of new entrants. 

The second major influence is the development of sales 
promotion through advertising, selling agents, etc. Thus, price 
competition is replaced by competition in advertising cam- 
paigns, etc. These practices also will obviously cause a rise in 
the degree of monopoly. 

In addition to the above, twoothcr factors must be considered: 
(a) the influence of chances in the level of overheads m relation 
to prime costs upon the degree of monopoly, and (fc) the 
significance of the power of trade unions. 

If the level of overheads should rise considerably in relation 
to prime costs, there w ill necessarily follow a ‘squeeze of profits’ 
unless the ratio of proceeds to prime costs is permitted to rise. 
As a result, there may arise a tacit agreement among the firms 
of an industry to ‘protect’ profits, and consequently to increase 
prices in relation to unit prime costs. For instance, the increase 
in capital costs per unit of output as a result of the introduction 
of tcchniq >es which increase rapitaJ inlcnsjJy may tend to raise 
the degree of monopoly in this way. 

The factor of’proteclion’ of profits is cspvecially apt to appear 
during periods of depression. The situation m such periods is 
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as foUov.s. Aggregate proceeds would fall in the same propor- 
tion as prime costs if the degree of monopoly remained un- 
changed. At the same time aggregate overheads by their very 
nature fall in depression less than prime costs. This provides a 
background for tacit agreements not to reduce prices in the 
same proportion as prime costs. As a result there is a tendency 
for the degree of monopoly to rise in the slump, a tendency 
which IS reversed in the boom.* 

Although the above considerations show a channel through 
which overheads may affect price formation, it is clear that 
their influence upon prices in our theory is much less clear-cut 
than that of prime costs. The degree of monopoly may, but 
need not necessarily, increase as a result of a rise in overheads 
in relation to prune costs. Tins and the emphasis on the influence 
of prices of other firms constitute the difference between the 
theory presented here and the so-called full cost theory. 

Let us turn now to the problem of the influence of trade- 
union strength upon the degree of monopoly. The existence of 
powerful trade unions may lend to reduce profit margins for 
the follow mg reasons. A hi^ ratio of profits to wages strengthens 
the bargaining position of trade unions in their demands for 
wage increases since higher wages are then compatible with 
‘reasonable profits’ at existing price levels. If after such increases 
are granted prices should be raised, this would call forth new 
demands for wage increases. It follows that a high ratio of 
profits to wages cannot be maintained without creating a 
tendency towards rising costs. This adverse effect upon the 
competitive position of a firm or an industry encourages the 
adoption of a policy of lower profit margins. Thus, the degree of 
monopoly will be kept down to some extent by the activity of 
trade unions, and this the more the stronger the trade unions are. 

The changes in the degree of monopoly are not only of 
decisive importance for the distribution of income between 
workers and capitalists, but m some instances for the distri- 
bution of income within the capitalist class as well. Thus, the 
rise in the degree of monopoly caused by the growth of big 
corporations results in a relative shift of income to industries 
dominated by such corporations from other industries. In this 
« S3 ' Niosms k ^'^dktnbaicd ffota AianV A? big business. 

I This IS the basic tendency, fwwever, in some instances the opposite process 
of cui-throat competition may develop in a d^nession. 
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The loRs-nin and short*nin cost-price rcblions 

The cost-price relations arnsed at abo\c were based on 
short-run considerations However, the only parameters which 
enter the equations m question arc the coelTicicnts m and n 
reflecting, the degree of monopoly These may. but need not 
ncccss.uil>. change in the long run If m and n arc constant, the 
long-run changes in prices will reflect onl> the long-run changes 
in unit prime costs. Technological progress will lend to reduce 
the unit prime cost u But the relations between prices and unit 
prime costs can be afrected by changes in equipment and 
technique only to the extent to which they influence the degree 
of monopoK ' The latter possibility was indicated above when 
It was mentioned that (he degree of monopoly may be influenced 
by the Icscl of overheads in relation to prime costs 
ft should he noticed that the whole approach is in contra- 
diction to generally accepted views It is usually assumed that 
as a result of increasing intensity of capital, i e increasing 
amount of fixed capital per unit v'f output, there is of necessity 
a continuous increase in the ratio of price to unit prime cost. 
TJie MOW IS apparently based on the assumption that the sum 
of overheads and profits vanes m the long run roughly pro- 
portionately with the value of capital Thus, the rise m capital 
m relation to output is translated into a higher ratio of over- 
heads plus profits to proceeds, and the latter is equivalent to 
an increase m the ratio of prices to unit prime costs 
Now, it appean that profits plus overheads may show a 
long-run fal* in relation to the value of capital and as a result 
the ratio of price to unit prime cost may remain constant even 
though capital increases in relation to output. This is illustrated 
by developments in the American manufactunne in the period 
from IS99 to 1914 (See Table 1.) 

As w ill be seen from the table, fixed capital rose continuously 
in relation to production over the period considered, while the 
ratio of process to prime costs remained roughly stable. This 
IS explained by a fall m profits plus overheads m relation to the 
value of fixed capital (both m relation to its book value and in 
reI.ition to its value at current prices). 

There remains, of wurse, the possibility stated above that 
• Thit. u tjiuli’fJ l-v il>c assumption unJcrI)irtg our cost price 

cgviaftv’ns. rjixlv ihji ifs: urii (Hinse cost Josn rol CepenJ on ihc Cesret of 
iitili/jtion of fs^iLp-ncri »nj that Ihc limit cf pn..t)cal caposily is not reached 
See p 1). 
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Tabic 1. Capital Intensity and the Ratio of Proceeds to Prime Costs la 
Manufacturing in the United States, I899--1914 

Ratio of real Rath of overheads and profits Ratio of 

fixed capital to book value to value of proceeds to 
Year to production of fixed fixed capital at prime costs 

capital current prices 

189P = 100 per cent 

1899 100 100 100 133 

1904 III 95 96 133 

1909 125 89 84 133 

1914 131 80 73 132 

Source National Bureau of Economic Research: Paul H. Douglas, The 
Theory of Wages, United States Census of Manufactures. For details see 
Sfofisiica/ Appendix, Note 1. 

the rise in overheads in relation to prime costs as a result of 
the increase m capital intensity may cause a rise in the degree 
of monopoly because of a tendency to ‘protect’ profits; this 
tendency, however, is by no means automatic and may not 
materialize, as is shown by the above example. 

We have dealt above with certain questions which arise in 
connection with the application of our theory to the long*run 
phenomena. When this theory is applied to the analysis of price 
formation in the course of a business cycle, the problem arises 
whether our formulae hold good in the boom. Indeed, in such 
periods the utilization of equipment may reach the point of 
practical capacity and thus, under the pressure of demand, 
prices may exceed the level indicated by these formulae. It 
seems, however, that as a result of the availability of reserve 
capacities and the possibility of increasing the volume of equip- 
ment whenever bottlenecks occur, this phenomenon is not 
frequently encountered even in booms. In general, it seems to 
be restricted to war or post-war developments, where shortages 
of raw materials or equipment limit severely the supply in 
relation to demand. It is this type of increase in prices which 
is the basic reason for the inilationaty developments prevailing 
in such periods. 

Application to the long-nm changes in United States 
manufacturing 

As the ratio of price to unit prime cost is equal to the ratio 
of aggregate proceeds to aggregate prime costs, the changes in 
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this ratio can be analysed empirically for \arious industries on 
the basis of the United States Census of Manufactures which 
gnes the value of products, the cost of materials and the wage 
hill for each industr)’ Howeser. the changes in the ratio of 
proceeds to prime costs for a single industry which, according 
to the abo%c, is determined by changes in the degree of mono- 
poly. reflect changes in conditions particular to that industry 
For instance, a change in the price policy of one big firm may 
cause a fundamental change in the degree of monopoly in that 
industry For this reason we limit our considerations here to 
the manufacturing industry as a whole, and thus arc able to 
interpret the changes in the ratio of proceeds to prime cost in 
terms of major changes m industrial conditions 
Wc thus take into consideration the ratio of the aggregate 
proceeds of United States manufacturing to its aggregate 
prime costs The following difliculty. howeser. arises This 
ratio does not reflect merely the changes m the ratios of pro- 
ceeds to prime costs of single industries, but also shifts m their 
importance in manufacturing as a whole For this reason, m 
Table 2 is gisen not only the ratio of proceeds to prime costs 
of United Stales manufacturing, but also such a ratio cal- 
culated on the assumption that from one period to another the 
relative share of major industrial groups m the aggregate value 
of proceeds is stable.* The actual difference between these two 
series appears to be in general not significant. 

Tabic 2. Ratio of Proceeds to Prime Costs In Monufacturin; in the 
L'ollcd State*. iS79-l937 

Original Atsuming Jiable in- 
)Visr daia duUrial eompotiiion, 

base year IS99 
(«n rereeniajes) 

1879 122 5 124 0 

18S9 131-7 131 0 

1899 133 3 133 3 

1914 131-6 131 4 

1923 133 0 132 7 

1929 139-4 139 6 

1937 136 3 136 8 

S’.'urce: VniifJ Slates Cmus o{ Sfanufaetures, 

* The details of the calculation, as »ell as the adjustments vihich ha>e been 
made n order to assure apriosimatc cornparability for sanous census years 
’•‘iKh »-is erset by ihe chanfes in the scope and rr«ihods of the Census, are 
described in the Statistical Arpendis, Notes 2 and 3 



It will be seen that there is a substantial increase in the ratio 
of proceeds to prime costs from 1879 to 1889. It is generally 
known that this period marked a change in American capitalism 
characterized by the formation of giant industrial corporations. 
It js thus not surprising that the degree of monopoly increased 
in that period. 

From 1889 to 1923 there is little change in the ratio of 
proceeds to prime costs. A marked increase, however, appears 
again in the period 1923-1929. The rise in the degree of mono- 
poly m this period is partly accounted for by what may be 
called a ‘commercial revolution ’ — a rapid introduction of sales 
promotion through advertising, selling agents, etc. Another 
factor was a general increase in overheads in relation to prime 
costs which occurred in this period. 

It may be questioned whether the high level of the ratio of 
proceeds to prime costs in 1929 was not due, at least partly, 
to firms reaching their full capacity in the boom. It should be 
noticed, however, that the degree of utilization of equipment 
was not higher in 1929 than In 1923. It also appears from the 
consideration of the Census figures in 1925 and 1927 that the 
rise in ratio of proceeds to prime costs in the period 1923-1929 
was gradual in character. 

From 1929 to 1937 the ratio of proceeds to prime costs shows 
a moderate reduction. This can probably be attributed largely 
to the rise in the power of trade unions. 

The explanations given here are tentative and sketchy in 
character. Indeed, the interpretation of the movement of the 
ratio of proceeds to prime cost m terms of changes in the 
degree of monopoly is really the task of the economic historian 
who can contribute to such a studya more thorough knowledge 
of changing industrial conditions. 

Application to United States manufacturing and retail trade 
during the Great Depression 

In Table 3 the ratio of proceeds to prime costs for United 
States manufacturing is ^ven for 1929, 1931, 1933, 1935 and 
1937. Again, in addition to the original ratio of proceeds to 
prime cost the ratio adjusted for changes in composition in 
the value of products is given.* As in the previous table, the 

I As m the precedini table, tbe figures were adjusted for changes >n the scope 
and methods of the Census (see Stausii^ Appeadin, Notes 2 and 3) 
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two series do not difTcr significantly. Tor this period the ratio 
of aggregate retail sales of consumption goods in the United 
States to their cost to retailers is also asailablc. This corre- 
sponds roughly to the ratio of proceeds to prime costs for the 
retail trade and is included in Table 3 (a scries adjusted for 
composition of sales ssas not calculated) 


Ttble 3. ftitio of Promds to Prime Costs In Manofacttirlng ind ReUil 
Trsde In the L’nlltd Slates, 1929-1937 


1*129 

1931 

19)3 

1935 

1937 


Ratio of priKttdi lo prime costs 
in manufacturing industries 
Onguwt Assuming stable in- 

tliia dusiTiat composuii'n 

bate fear 1929 
(m percenias^) 
139 4 139 4 

143 3 142 2 

142 « 142 3 

136 6 136 7 

136 3 136 6 


Ratio of sales 
retail trade 


142 0 

144 7 

145 8 
140 8 
140 7 


Sourer L'niieJ Slates Census of Ma/iufacturrs B M ronler and \i' ll 
Shaw, 'Ditirtbuine Costs of Consumption Coodsf Sumy of Current 
Business. 1942 


It ttill be seen (hat the ratio of proceeds to prime costs tended 
to increase in the depression; but taking into consideration 
the extent of the depression in the ’thirties the change is \ery 
moderate. The increase in the ratio can be attributed to a 
nsc in oserheads m relation lo prime costs, which fostered 
tacit agreements lo ‘protect* profits and thus to raise the degree 
of monopoly. It will be seen that during the recovery from 1933 
to 1937 there was a reserse movement. For manufacturing, 
howeser, the ratio of proceeds to prime cost fell to a lc\cl 
which was significantly lower than in 1929. As suggested in the 
preceding section, this is probably the result of a considerable 
strengthening of trade unions in the period 1933-1937. 


FJocfualions in prices of ra»r oiaferials 
As stated at the beginning of this chapter, short-run changes 
in the prices of primary products largely rcficct changes in 
demand. Thus they fall considerably during downswings and 
rise substantially during upswings. 
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It is known that prices of raw materials undergo larger 
cyclical fluctuations than wage rates. The causes of this pheno- 
menon can be explained as follows. Even with constant wage 
rates the prices of raw materials would fall in a depression as a 
result of a slump in ‘real’ demand. Now, the cuts in money 
wages during a depression can never ‘catch up’ with the price 
of raw materials because wage cuts in turn cause a fall in 
demand and hence a new fall in the prices of prima'ry products. 
Imagine that the prices of raw materials fall by 20 per cent as a 
result of the slump in real demand. Imagine further that the 
wage rate is cut subsequently by 20 per cent also. The theory 
of price formation developed above shows that the general 
price level will in consequence also fall by around 20 per cent. 
(The degree of monopoly is likely to increase somewhat but 
not much.) But this will cause a corresponding fall in incomes, 
demand, and thus m prices of raw materials. 

In Table 4 below, indices of prices of raw materials and 
hourly eanungs in the United Stales in the period 1929-1941 
are compared. 

Table 4. Indices of Prices of Raw Matnlals and of Hourly Earnings In 
Manufacturing, Mining, Construction and Railroads In the United States, 



1929-194! 



Prices of 

Hourly 

Patio of prices of raw 

Year 

ran materials 

earnings 

materials to hourly 
earnings 

1929 

100 0 

1000 

100 0 

1930 

86-5 

99-1 

87-3 

1931 

67-3 

94-5 

71-2 

1932 

56-5 

82-1 

68-8 

1933 

57-9 

80-9 

71-6 

1934 

70-4 

93-8 

75-1 

1935 

79 1 

980 

80 7 

1936 

81 9 

99 5 

82-3 

1937 

870 

109-6 

79-4 

1938 

73-8 

in-1 

66-4 

1939 

72-0 

112-3 

64-1 

1940 

73-7 

115-7 

63-7 

1941 

85-6 

126 6 

67-6 


Source, Department of Commerce, Statistical Abstract of the United States, 
Survey of Carrent Business, Supplement. 

The ratio of prices of raw’ materials to hoerriy wages shows 
a long-run downward trend which in part reflects the rise in 
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productiWty of labour. This, howc\er. does not obscure the 
c>clial pattern vvhich is manifested in particular m the decided 
fall m both the slump of 1929-1933 and that of 1937-1938 

Price formation of finished goods 
The formation of prices of finished goods according to the 
above theory is the result of price formation at each stage of 
production on the basis of the formula 



With a given degree of monopoly, prices at each stage are 
proportionate to unit prime costs In the first stage of produc- 
tion. prime costs consist of wtiges and the cost of primary 
products In the nett stage the prices are formed on the basis 
of the prices of the previous stage and the wages of the present 
stage, and so on. It is easy to see, therefore, that, with a given 
degree of monopoly, pnccs of finished goods are homogeneous 
linear functions of prices of primary matenals on the one hand, 
and of wage costs at all stages of production on the other. 

Since fluctuations of wages m the course of the business 
cj’cle arc much smaller than those of prices of raw materials 
(see the preceding section) it follows directly that pnees of 
finished goods also tend to fluctuate considerably less than 
pnccs of raw materials. 

As to diffcrenl categories of prices of finished goods, it has 
been frequently assumed that the pnees of investment goods 
during a depression fall more than prices of consumption goods. 
There is no basis for such a contention in the present theory. 
There may even be a certain presumption m favour of some fall 
m the prices of consumption goods in relation to the prices of 
investment goods. The weight of primary products inclusive of 
food IS probably higher in the aggregate in the case of consump- 
tion goods than in the case of imcstmenl goods and the prices 
of primary products fall during a depression more than wages. 

In Tabic 5 arc given the indices of prices of raw materials, 
of consumer prices (at retail level) and of prices of finished 
investment goods for the United States in the period 1929-1941 . 
It will be seen that the prices of raw materials showed much 
larger fluctuations than (he prices of finished consumption or 
investment goods. 
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Table 5. Indict of Prices of Re«r Materials, Consomption Goods and 
Inrestment Goods in (he United States, 1929-1941 


Year 

Prices of Prices of 

raw materials consumption 
goods^ 

Prices of 
investment 
goods^ 

Jiatio of prices of 
investment goods 
to prices of 
consumption goods 

1929 

too 0 

100 0 

1000 

100 0 

1930 

86 5 

95-3 

97-2 

102 0 

1931 

67-3 

85-3 

89-2 

104-3 

1932 

36 3 

75 0 

80 3 

1071 

1933 

57 9 

7I-S 

78-3 

109-5 

1934 

70 4 

75 8 

85-8 

113 2 

J933 

79 1 

77-8 

84-7 

m-9 

1936 

81-9 

78-3 

87-3 

111-2 

1937 

87 0 

8I-S 

92-4 

1I3-4 

1938 

73-8 

79-6 

95-8 

120 4 

1939 

72-0 

78-9 

94 4 

119-6 

1940 

73-7 

79 8 

96-9 

121-4 

1941 

85-« 

84-8 

102-9 

121-3 


Source: Department of Commerce, Survey of Current Business. 


The ratio of the prices of investment goods to the prices of 
consumption goods shows a distinct rising trend. However, 
fVom the time*curv€ of this ratio in Fig. 2 it is apparent that 



Fjg. 2 Ratio of prices of investment goods to prices of cotisurnption 
goods. United States. 1929-1941. 

1 Pnee indices impLcit in the deflation of consumpiion end fixrf capital 
investment calculated from notional Income Supplement to Surrey of Cvrreni 
Susinest, 1951. It is clear that these indices are of Paasehe type. 
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there was a more pronounced rise during the downswings of 
1929-1933 and I937-I93S* than in the period considered as a 
whole. It appears on the other hand that these cyclical fluctua- 
tions of the ratio of the prices of investment goods to the pnees 
of consumption goods although clearly marked are rather 
small m amplitude. 

• In ihelaiwrcastf. however. Ihc phenomcflort «emj fohave beeneraggcraicd 
by spKiil factors. 
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2 

Distribution 
of National Income 


Detemunants of the relative share of nages in income 
We shall now link the ratio of proceeds to prime costs in ar 
industry, which we discussed in the previous chapter, with the 
relative share of wages in the value added of that industry. 
The value added, i.e. the value of products less the cost ol 
materials, is equal to the sum of wages, overheads and profits. 
If we denote aggregate wages by IT, the aggregate cost ol 
materials by M, and the ratio of aggregate proceeds to aggregate 
prime cost by k, we have: 

overheads + profits « (A: — l)(lf' + M) 

where the ratio of proceeds to prime costs k is determined, 
according to the above, by the degree of monopoly. The relative 
share of wages in the value added of an industry may be repre- 
sented as 

IV 

IV + ik- IXW + M) 

If we denote the ratio of the aggregate cost of materials to the 
wage bill by j, we have: 

" “ !+(*- 1 ) 0 + 1 ) 

It follows that the relative share of wages in the value added is 
determined by the degree of monopoly and by the ratio of the 
materials bill to the wage bill. 

A similar formula to that established for a single industry can 
now be written for the manufacturing industry as a whole. 
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How ever, here the ratio of proceeds to prime costs and the ratio 
of the cost of materials to wages depend also on the importance 
of particular industries in manufactunng taken as a whole. In 
order to separate this element we can proceed as follows. 
In formula (3), for k, the ratio of proceeds to prime costs, 
and for j, the ratio of the materials bill to the wage bill, we 
substitute the ratios k' and /, adjusted in such a way as to 
eliminate the effect of changes in the importance of particular 
industries. Thus we obtain: 


!+(*'- IK/ + 1) 
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The rclatise share of wages in the ralue added, w', obtained in 
this way will debate from the actual relative share of wages, w, 
by an amount which will be due to changes in the industrial 
composition of \aluc added. 

Of the parameters in formula (3') k' is determined by the 
degree of monopoly in manufacturing industries. The problem 
of determinants of is somewhat more complicated. Prices of 
materials are determined by the prices of primary products, by 
wage costs at the lower stages of production and by the degree 
of monopoly at those stages. Thus, roughly speakmg.y', which 
equals the ratio of unit costs of materials to unit wage costs, is 
determined by (he ratio of prices of pnmary products to unit 
wage costs and by the degree of monopoly m manufacturing.! 
To summarize: the relative share of wages m the value added 
of manufacturing is determined, apart from the industrial com- 
position of the value added, by the degree of monopoly and by 
the ratio of raw material prices to unit wage costs. A nse in the 
degree of monopoly or in raw material prices in relation to 
unit wage costs causes a fall of the relative share of wages in 
the value added. 

It should be recalled in this connection that as distinguished 
from prices of finished goods (he prices of raw materials arc 
‘demand determined.’ The ratio of raw material prices to unit 
wage costs depends on the demand for raw materials, as deter- 
mined by the level of economic activity, in relation to their 
supplywhich is inelastic in the short run (cf p. 11 and p. 24). 

1 Thu rough gonfnliration i* t^sed on r*o Mmplir>mg assumptions (o) that 
unit costs cf niaicruls change proportionately with prices of materials, i e chang- 
ing elTiciency in the uiiliution of materials ts not taken into kccoum; and (A) that 
unit wage costs at the tower stages of production sary proportionately with unit 
«agc costs at higher stages 
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We can now consider in much the same way as above a group 
of industries broader than manufacturing where the pattern of 
price formation may be assumed to be similar, namely manu- 
facturing, construction, transportation and services. For this 
group as a whole the relative share of wages in the aggregate 
value added will decrease with an increase in the degree of 
monopoly or an increase in the ratio of prices of primary pro- 
ducts to unit wage costs. The result will also be affected, of 
course, by changes in the industrial composition of the value 
added of the group. 

It may now be shown that this theorem can be generalized to 
cover the relative share of wages in the gross national income of 
the private sector (i.e. national income gross of depreciation 
exclusive of income of government employees). In addition to 
the sectors of the economy accounted for above, we have still 
to consider agriculture and mining, communications and public 
utilities, trade, real estate and finance. In agriculture and mining 
the products are raw materials and the relative share of wages 
in the value added depends mainly on the ratio of prices of the 
raw materials produced to their unit wage costs. In the remaining 
sectors the relative share of wages in the value added is neg- 
ligible. It will thus be seen that, broadly speaking, the degree of 
monopoly, the ratio of prices of raw materials to unit wage costs 
and industrial composition' are the determinants of the relative 
share of wages in the gross income of the private sector. 

Long-run and short-run changes in the distribution of uicocie 

The long-run changes in the relative share of wages, whether 
in the value added of an industrial group such as manufacturing 
or in the gross income of all the private sector, are, according 
to the above, determined long-run trends in the degree of 
monopoly, in the prices of raw materials in relation to unit wage 
costs, and in industrial composition. The degree of monopoly 
has a general tendency to increase in the long run and thus to 
depress the relative share of wages in income, although, as we 
have seen above, this tendency is much stronger in some periods 
than in others. It is difficult, howei^r, to generalize about the 
relation of raw material prices to unit wage costs (which depends 

I It should be noticed that by industiia] composition we mean the composition 

'bx vatiit y?*. 'gnfA veWM . Viiis,, 'A.v?fgtA w. 'iiX'i'vtir- 

position depend not only on changes tn Oic wolume of the industrial components 
but also 00 the relative movement of the respective prices. 
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on long-run changes in the demand-supply position of raw 
matcnals) or about industrial composition. No a prion state- 
ment IS therefore possible as to the long-run trend of the relative 
share of wages m income. As we shall see in the next section, 
the rclatiie share of wages in the value added of United States 
manufacturing declined considerably after 1880, whereas in 
the United Kingdom wages maintained their share in the 
national income from the 'eighties to 1924, showing long-run 
ups and downs in the intervening period. 

It is possible to say something more speciiic about changes in 
the relatiN e share of wages in income in the course of the business 
c>’clc. We have found that the degree of monopoly is likely to 
increase somewhat during depressions (cf p. 18). Prices of 
raw rraterials fall m the slump in relation to wages (cf. p. 24). 
The former influence tends to reduce the relative share of wages 
in income and the latter to increase it. Finally, changes in 
industrial composition during a depression affect the relative 
share of wages adversely Indeed, these changes are dominated 
by a reduction of investment in relation to other activities and 
the relative share of wages in (he income of investment goods 
industries is generally higher than m other industries. (In 
communications, public utilities, trade, real estate and finance, 
particularly, wage pajmenis arc relatively unimportant.) 

The net effect of changes in these three factors upon the 
relative share of wages in income— of which the first and the 
third are negative and the second positive — appears to be small. 
Thus, the relative share of wages, whether in the value added of 
an industrial group or in the gross income of the private sector 
as a whole, does not seem to show marked cyclical fluctuations. 

The above may be illustrated: (o) by an analysis of the long- 
run changes in the relative share of wages in the value added of 
United States manufacturing and in the national income of the 
United Kingdom; (h) by an analysis of changes in the relative 
share of wages in the value added of United States manu- 
facturing during the Great Depression; and (c) by an analysis 
of changes during the same period in the relative share of wages 
in the national income of the United States and the United 
Kingdom 
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Loi^'run dianges in the relatire share of wages in the value 
added of United States maoufacturing and in the national income 
of the United Kingdom 

The long-run changes in the relative share of wages in the 
value added of United States manufacturing are analysed in 
Table 6. In the first two columns k and j' are given, i.e. the 
Table Relative Share of Wages fai Value Added in Manoiactarlng in 
the United States, 1S79-1937 

Raho of proceeds Ratio of maurials Share of wages Share of wages 
Year to prime costs bill to wage bill m value added in value added 



Assuming stable industrial composition 

Original 



(base year 1899) 


data 


k' 

J' 

w' 

w 



(in percentages) 


1879 

124-0 

355 

47-8 

47-8 

1689 

1310 

297 

44-8 

44-6 

1899 

133-3 

337 

40-7 

40 7 

1914 

131-4 

341 

4) '9 

40 2 

1923 

132-7 

292 

43-8 

41-3 

1929 

139-6 

311 

38-1 

36-2 

1937 

136-3 

298 

40-9 

38-6 

Source- 

UnUed Stales Census of Manufactures. 




‘adjusted’ ratio of proceeds to prime costs and the ‘adjusted’ 
ratio of the materials bill to the wage bill.i From these two 
series W, the adjusted relative share of wages in the value added, 
is derived by employing formula (3')* Finally, the actual relative 
share of wages in the value added is given. The changes in the 
difference w-i/ indicate the influence of changes in the industrial 
composition of value added. 

It appears that w, the actual relative share of wages in the 
value added, suffered a considerable though not quite continuous 
fall over the period considered. This fall resulted mainly from 
the increase in the ‘adjusted’ ratio of proceeds to prime costs, k', 
which in our interpretation reflects a rise in the degree of 
monopoly. The ‘adjusted’ ratio of the materials bill to the wage 
bill,/, tended to fall rather than to rise and thus in general its 
changes mitigated the decline in vt. Finally, the effect of changes 
in industrial composition was to reduce the actual relative share 

> The ‘aiijusted’ ratio of proceeds to prune costs, k\ u the same senes as in 
Table 3 above. For (be orjgiaal values of the ratio of the materials biU to the 
wage bill and for the description of the calculation or the ‘adjusted' senes J' 
given in Table 5. see Statistical Appendix, Notes 2 and 3. The adjustments intro- 
duced for changes m the scope and methods of (he Census are also described there. 
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of wages in the \-alue added h*: indeed, the latter fell more than 
Its adjusted value h-'. 

No data exist with respect to the relative share of wages in 
the national income of the United States over a long period. 
Such data, however, are available for the United Kingdom. 

In Table 7, the relative share of wages in the national home- 
produced income* of the United Kingdom is given. The table 
includes in addition the ratio of the Sauerbeck index of whole- 
sale pnees to the index of wage rates which can be taken as an 

Tible 7. RelatiTC Share or>Vage3 in the Home-Produced National Income 
of the United Kinsdom. 18S1-1924 

Relau\e share Ratio of Sauerbeck index 
Period of »ages of wholesale pnees to 

index of noge rates 
(m pefcentagn) (18S1 = 100) 

I8SI-18SS 40 0 93 6 

183^1890 40 5 80 8 

JS9i-l895 41 7 73 5 

1896-1900 40 7 70 6 

1901-1905 39 8 72 4 

1906-1910 37 9 78 3 

1911-1913 37 I 82 1 

1924 40 6 69 6 

Sourtt A R Prest, 'Sationa! Income of the Untied Kmgdorn,' Economic 
Journal, Starch 1943, Unpubiahed estimates of U.K. income from over- 
seas by F. Hilgerdt. Statist. A L. Bonley, Wages and Income m the 
United Kingdom Since 1860, Table I, p. 6, tt'oods' index of r>age rates. 

approximate indicator of changes in the ratio of prices of raw 
materials to unit w-age costs. Although the Sauerbeck index is 
a general index of wholesale prices, it is based mainly on prices 
of raw materials and semi-manufaclures. It is true that the 
index of wage rates rises more quickly (or falls more slowly) 
than the index of wage costs, due to the secular increase in 
productivity, and thus a decreasing trend is involved in our 
indicator of the ratio of raw material prices to unit wage costs. 

I Home-produced futioiul income is national income evclusne of income 
from forei^ invcstmenti which ts irrelevant to the problem of distnbution con- 
sidered here It should be noticed that even after this adjustment the data do 
rot c o rrespond fully to our concepts because they relate to net rather than to 
gross nationa] income and because ivtiional incom« includes the income of 
govemnoiVemvvlsjtrr *ihc\e»edss{eabmvt>Keit{!te iti'jiVve-fAunroi'wigK nr 
the income of the pnvate sector. However, it seems probable that these factors 
could not a.'TecI scnously the trend of the relative share of wages in the national 


C rw.«/rf 
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However, this trend is Itkdy to be slow, especially since the 
wage-rate index is partly based on piece rates. It is therefore 
very likely that the ratio of prices of raw materials to wage 
costs fell from 1881-1885 to 1891-1895 as did the indicator. 
It certainly rose from 1896-1900 to I9U-19I3; and it fell again 
from 1911-1913 to 1924. 

The movement of the relative share of labour irt the national 
income may be plausibly interpreted in the following way. 
While there was a long-run rise itv the degree of monopoly, its 
influence was largely offset by the fall in the ratio of raw material 
prices to unit wage costs from 1881-1885 to 1891-1895. The 
influence of the degree of monopoly was reinforced by the rise 
of the ratio of raw matertal prices to unit wage costs in the 
period 1896-1900 to 1911-1913, and finally more than offset 
by a fall in this ratio from 1911-1913 to 1924. Thus, the fact 
that the relative share of wages in the national income was 
about the same in 1924 as in 1881-1885, would be, according 
to this interpretation, the result of the accidental balancing of 
the influence of changes in the degree of monopoly and changes 
in the ratio of raw material prices to unit wage costs. Unfor- 
tunately, this interpretation cannot be considered conclusive 
because of the possible influence of changes in the industrial 
composition of national income. 

Changes in the relative share of wages in the value added of 
Umted States manufacturing dtuing the Great Depression 

In Table 8 changes in the relative share of wages in the value 
added of United States manufacturing during the Great Depres- 
sion are analysed by employing the same method as that used 
for the analysis of long-run changes. (Cf. Table 6.) The table 
contains the ’adjusted’ ratio of proceeds to prime costs k% 
and the ‘adjusted’ ratio of the material bill to the wage billy'. 

From k’ and f is calculated tv* — the ‘adjusted’ relative share 
of wages in the value added— by means of formula (S'). Finally, 
the actual relative share of wages in the value added, w, is 
given. 'The changes in the difference w-w' reflect the effect of 
changes m industrial composition. 

If we abstract tentatively from the influence of changes in 
industrial composition, and thus take into consideration only 
k’,j' and w', the following picture emerges. From 1929 to 1933 
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T«bl« 8 Relative Store of ^^age3 In >n!ue Added in Manufacturing in 
the United Stales. 1929-1937 



Ratio of proceeds Ratio of traterusU Share of usages Share of 'e.agts 

\ear 

to prime costs 

blit to bill 

tntalue added , 

in value added 


Aisumine stable inCustml compoution 

Original 



(base year 1929) 


data 


A; 

/ 

* 

14’ 



(m pemotages) 


1929 

139 4 

346 

36 2 

36 2 

1931 

142 2 

307 

36 8 

35 7 

1933 

142 3 

312 

36 4 

35 0 

'935 

116 7 

314 

39 7 

37 9 

1937 

136 6 

331 

33 8 

33 6 


5.5i/fce Unurd Statts Ctnjus of \fanufaeturts For details see Sratulieal 
^Cperdix Ntfffj 2 and 3 


the ratio of proceeds to prime costs, k , increases, reflecting 
the nse in the degree of monopoly during a depression {cf 
p 23) Howeser, at the same time the ratio of the matenals 
bill to the tt-age bill declines as a result of the fall tjpical for a 
slump, in the prices of raw matenals in relation to wages The 
influence of these two factors upon the rebti\e share of wages 
mthesalueadded. h', IS m oppositcdirections Ash uasstable 
from 1929 to 1933 it appears that these t^^o factors were in 
balance From 1933 to 1937 the ‘adjusted* relative share of 
wages in the value added, w'. increased as a result of the fall 
m the ‘adjusted’ ratio of proceeds to prime costs, k\ which 
was not offset by the nse in the ‘adjusted* ratio of the materials 
bill to the wage bill.j' This situation reflects the relatively great 
reduction in the degree of monopoly in the recovery resulting 
from the increased power of trade unions The long-run 
tendency for prices of raw materials to fall relative to wage 
costs, which IS reflected in the fact that j' did not recover in 
1937 to Its 1929 level, was a contributory factor 
As to the difference between the actual and ‘adjusted'rclative 
share of wages m the value added, h'-h’, it appears that it fell 
m the depression (h fell somewhat from 1929 to 1933. while 
h' remained roughly stable, from 1933 to 1937 n increased a 
little more than h' ) This is mainly due to the greater decline 
in production o1 investment goods than in lota*! manufacturing 
production during the slump Indeed, the relative share of wages 
m the value added is higher for these goods than for manu- 
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factared goods as a whole and thus the reduction in the im- 
portance of the output of investment goods during a depression 
tends to reduce the relative share of w'ages in the value added 
of manufacturing as a whole. 

It is of some interest to establish the weight of the three 
factors considered above in determining the movement of the 
relative share of wages in the value added during the course of 
the cycle. For this purpose we may calculate from formula (S') 
what the value of w' would be in 1933 if only the ratio of 
proceeds to prime costs changed while the ratio of the materials 
bill to the wage bill remained at its 1929 level. 'The result is 
34-6 per cent. This figure, together with the value of w in 1929 
and 1933 and the value of w' in 1933 (cf. Table 8), enables us 
to construct Table 9. 


Table 9. Analysis of Oianges In the Relative Share of Wages in Value 
Added in NIanufacturing in the United States from 1929 to 1!U3 


hem 


Jtelevanl years 


Proceeds — prime costs 

1929 

1933 

1933 

1933 

Materials bill — wage bill 

1929 

t929 

1933 

1933 

Industrial composition 

1929 

1929 

1929 

1933 

Relative share of wages m 

value added 

i6 2 

34 6 

36-4 

35 0 


Difference —1*6 -fI-8 — 1'4 

The difference between the second and the first columns gives 
the effect of the change in the ratio of proceeds to prime costs; 
that between the third and second columns the effect of the 
change in the ratio of the materials bill to the wage bill; and 
that between the fourth and the third columns the effect of the 
change in the industrial composition. 

It will be seen that the effects of the three factors considered 
are relatively small. 'Thus, their balance is also small and this 
accounts for the approximate stability of the relative share of 
wages m the value added during the depression. 

Changes in the relative share of wages in the national income in 
the United States and the United Kingdom during the Great 
Depression 

Unfortunately, no exact data exist on this subject for the 
United States because national income statistics do not give 

36 


wages sqxiratcly from salaries. It is possible, ho\\e\er, lo form 
an approximate idea about changes in the rclati\c share of wages 
m the gross income of the prix^ite sector for the period 1929- 
1937. The data on wages m manufacturing industries arc 
as-ailable * As mentioned aboxe. wage payments are negligible 
m some industrial groups, namely m trade (shop assistants 
being classified as salary earners), finance and real estate, com- 
munications and public utilities For the remaining industries, 
namely agriculture, mining, construction, transport, and 
scr\iccs, only salaries and wages combined arc a\ailable If we 
now calculate a weighted index of wages in manufacturing on 
the one hand and of salaries and wages in agriculture, mining, 
construction, transport, and services on the other, we obtain 
an approximation to the index of the total wage bill (Indeed, 
wages in manufacturing constitute about a half of total wages, 
while salaries in the remaining industries under consideration 
mose to some extent parallel with wages ) U'c further diside this 
index by that of the gross income of the private sector and m 
this way obtain an approximate index of the relatise share of 
wages in this income 


Tibte to. ApproxlmatlM lo (li« Index of Rebtite Share of Wages In 
Cmf Income of the PHnte Sector In the United Slates, 1929-1937 


year 


1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 


Index of ages in Index of t>ages and salaries Combined 


maniifaeiuring i/i agrieulture, mining, index 
eonsrrueiion, transport, 
andsenices 

In rebiion lo grws income of the pri'ate sector 
100 0 100 0 100 0 

941 105 3 99 7 

90 8 109 5 100 1 

87 6 113 9 100 8 

100 2 109 3 I(M-8 

107-8 102 7 105 3 

106 7 96 2 101 5 

110 8 99 3 105 1 

116 4 96 7 106 6 


Source: United States Census of Afanti^crurej, Depariiiicnl of Commerce, 
National Income Surplement to Survey of Current Busiresj, 1951. 
For details see Statistical Appendix, iVore 4 


» The lenn of ra>rol!s » available for all >ean; it agrees with the Census of 
Manufactures for the Census jeafs 
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This series shows a slow upward long-nin trend which can 
be attributed mainly to a fall in the degree of monopoly as a 
result of the strengthening of trade unions after 1933 and to 
some extent to a decline in prices of raw materials in relation 
to wage costs. The cyclical fluctuations arc obviously small. 
(If salanes in agriculture, mining, construction, transportation, 
and services were eliminated, the index would be somewhat 
lower during the depression because salaries in general fall 
somewhat less than wages; but there is no doubt that the 
cyclical fluctuations would remain small.) This result is most 
likely due to the interaction of the same factors which emerged 
from the analysis of the relative share of wages in the value 
added of manufacturing industries. 

During the depression there was probably a rise in the degree 
of monopoly in the ‘wage-paying* industries, but a fall in the 
prices of raw materials in relation to wages. The changes in the 
industrial composiUon of the private sector during the slump 
tended to reduce the relative share of wages. Indeed, there was 
a relative shift in the distribution of national income from 
‘wage-paying’ industries to other industries; and also within the 
‘wage-paying’ group from iodustnes with a higher relative 
share to those with a lower relative share of wages in gross 
income. These shifts were due mainly to the relatively greater 
reduction during the depression of investment activity. Thus, 
as in the manufacturing industries, the adverse effect of the rise 
in the degree of monopoly and of the change in industrial 
composition upon the relative share of wages in the gross 
income during the depression, appears to have been roughly 
offset by the influence of the fall of prices of raw materials m 
relation to wages. 

We may now consider the relation between wages and home- 
produced national income in the United Kingdom in the period 
1929-1938.1 There arc available two national income series for 
the period in question ; one estimated by Professor A. L. Bowley 
and the other by Mr. J. R, S. Stone. However, there exists only 
the Bowley estimate of the wage bilL Fortunately, however, the 

1 As mentioned above {see footnote to p. 33), Ibe United Kingdom senes of 
home-produced national income does not conespond exactly to the concept 0 > 
gross income of the pnvate sector used by us siace the national income u net O' 
depreciation and includes salanes government olticiali. It appears, however, 
that in the period considered the changes in the relative share of »ages m the 
national income thus defined are rnd^nve of the changes corresponding to 
our coocepL 
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indices of both variants of national income are in general very 
similar in the period m question although their absolute 
\a1ues differ. 


Table II. Indices of Relatite Share of traces In National Income in the 
United Kinsdon. 1929-1938 


Year 


1929 

1910 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 


H’age btll(Do^ley) in tt'age bilHBo^ley) in 
relation to national relation to national 
income {Bo*ley) income (Stone) 


100 0 

97 6 
93 4 
99 8 

95 3 

96 9 
96 8 
96 7 
102 4 

98 1 


100 0 
100 0 
93 8 
99 1 

96 8 
98 5 
98 0 

97 5 
97 9 
97 4 


Source A L Bo*ley, Studies in the National Income. A R Prest, 
'National Income of the United Kingdom,' Economic Journal, March 1948, 
Doard of Trade Journal 


Zr Table 11 are given the indices of the ratios of the ts’agc 
bill (as estimated by Bowley) to the i»o variants of national 
income. It v.ill be seen that both senes display no marked 
c>c]ical fluctuations. 

Cjclinl changes in tbe relatite share of vrages and salaries in 
the gross income of the pritate sector 
Wc have dealt above only with changes in the relative share 
of wages in aggregate income. We shall now consider briefly 
the problem of the relative share of labour as a whole in the 
gross income of the private sector by taking into account not 
only w-ages but salaries as well. Tbe application of the theory of 
income distribution to the an3l>’sis of long-run changes in the 
relative share of wages and salaries in income would be difficult 
because of the growing importance of salaries in the sum of 
oterheads and profits as a result of increasing concentration of 
business. However, c>'clical fluctuations in the relative share 
o"i wages anJj salaries ‘in (he gross ’income oT the private sector 
can be examined and arc of considerable interest. 

Wc have seen above that the relative share of wages in the 
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gross income of the private sector tends to be fairly stable in the 
course of the cycle. This cannot be expected, however, for the 
relative share of wages and salaries combined. Salaries, because 
of their ‘overhead’ character, are likely to fall less during the 
depression and to rise less during the boom than wages. Thus 
the ‘real’ wage and salary bill, V, can be expected to fluctuate 
less during the course of the cycle than the ‘real’ gross income 
of the private sector, y.‘ Consequently, we can write: 

aY + B 


where .B is a positive constant in the short period although 
subject to long-run changes. The codheient « is less than I 
because V < Y and B > 0. If we now divide both sides of this 
equation by the ‘real’ income Y we obtain 


V 

Y 


(4) 


y 

where -p, is the relative share of wages and salaries in the gross 

^ y 

income of the private sector, y. increases, of course, when the 

‘real’ income TdecUnes. It may be noticed here that equation (4) 
constitutes one link in the theory of the business cycle developed 
below. 

We now shall apply equation (4) to the United States data for 
the period 1929-1941. The relative share of wages and salaries^ 
in the gross income of the private sector and the value of this 
income at 1939 prices are given in Table 12.3 jn accordance with 
equation (4) we correlate the relative share of wages and salaries 
V 1 

in income -p with the reciprocal of ‘real’ income p and also with 

time t to allow for possible secular trend, (i is counted in years 
from 1935, which is the middle point of the period.) We obtain 
the following regression equation: 

^.I00 = 42-5 + ^+0-ll( 


1 We imagine both the wage atidsalai^bOlaod the gross income of thepnvate 
sector to be deflated by the same price index. 

2 It should be noticed that m salaries are included those of higher business 
executives which are rather alcin to profits. 

2 As a deflator, the index implicit in the deflation of the real gross product 
of the private sector by the United States Department of' Commerce was useo. 
For details see Statistical Appendix. Notes 5 and 6 



The double correlation coefficient is 0-926 The value of 

calculated from the regression equation is given in Table 12 
as well. The positive trend probably reflects the influence of the 
fall in the degree of monopoly and m the prices of raw materials 
in relation to unit wage costs. 

Table 12. Relatire Share of Wages aod Salaries in Gross Income of the 
Prirate Sector in the United States, 1929-1941 



Rehme share of 

Cross income of the 

Calculated relatue 


'nages and salaries 

pmate sector at 

share of y.ages and 

Year 

in gross income 

t939 prices 

salaries in gross 


of the prnate 


income of the 


sector 


private sector 


V 

Y too 

Y 



(in percentages) 

(Billion dollars) 

(m percentages) 

1929 

50 0 

74 1 

51 0 

1930 

32 4 

65 9 

52 6 

1931 

35 0 

59 3 

54 1 

1932 

37 9 

48 0 

57 0 

1933 

37-8 

46 9 

57 1 

1934 

360 

51 9 

55 8 

193S 

32-7 

57 7 

54 5 

1936 

33 4 

65 S 

53 2 

1937 

33-3 

69 0 

52 6 

1938 

53 2 

64-3 

54 2 

1939 

53 5 

68-8 

53 6 

1940 

32 1 

75-9 

52 3 

1941 

51-4 

89 6 

51 0 


Sc?urce: United States Department of Commerce, National fncotne 
Supplement to Survey of Current Business, 1951. 
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3 

The Determinants of Profits 


Theory of profits in a simplified model’ 

We may consider first the determinants of profits in a closed 
economy in which both go\emment expenditure and taxation 
are negligible. Gross national product will thus be equal to the 
sum of gross investment (m fixed capital and inventories) and 
consumption The value of gross national product will be 
divided between workers and capitalists, vmually nothing being 
paid in taxes. The income of workers consists of wages and 
salaries The income of capitalists or gross profits includes 
depreciation and undistributed profits, dividends and with- 
drawals from unincorporated business, rent and interest. We 
thus have the following balance sheet of the gross national 
product, in which we distinguish between capitalists’ consump- 
tion and workers’ consumption; 

Gross profits Gross investment 

Wa^es and salaries Capitalists* consumption 

Workers’ consumpUon 
Gross national product Gross national product 

If we make the additional assumption that workers do not 
save, then workers’ consumption is equal to their income. It 
follows directly then: 

Gross profits = Gross investment + capitalists* consumption 
What is the significance of this equation? Does it mean that 
profits in a given period determine capitalists’ consumption and 
investment, or the reverse of this? The answer to this question 

I The theory of profits given here was developed back in 1935 in my 'Essai 
d’une Th6one de Mouvement C>ciiquedes ARaires.’ Rryue d'Economie Pohiique, 
Mars-Avnl 1935, and my 'A MacrodynamK Theory of Busmess Cycles.’ 
Ecmo/nerrtca, July 1935 
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depends on which of these items is directly subject to the 
decisions of capitalists. Now, it is clear that capitalists may 
decide to consume and to inwst more in a given period than in 
the preceding one, but they cannot decide to earn more. It is, 
therefore, their investment and consumption decisions which 
determine profits, and not vice versa. 

If the period which we consider is short, we may say that the 
capitalists’ investment and consumption are determined by 
decisions shaped in the past. For the execution of investment 
orders takes a certain time, and capitalists’ consumption 
responds to changes in the factors which influence it only with 
a certain delay. 

If capitalists always decided to consume and to invest in a 
given period what they had earned in the preceding period, the 
profits in the given period would be equal to those in the 
preceding one. In such a case profits would remain stationary, 
and the problem of interpreting the above equation would lose 
its importance. But such is not the case. Although profits in the 
preceding period are one of the important determinants of 
capitalists’ consumption and investment, capitalists in general 
do not decide to consume and invest in a given period precisely 
what they have earned in the preceding one. This explains why 
profits are not stationary, but fluctuate in time. 

The above argument requires certain qualifications. Past 
investment decisions may not fully determine the volume of 
investment in a given period, owing to unexpected accumulation 
or running down of stocks. The importance of this factor, 
however, seems to have been frequently exaggerated. 

A second qualification arises out of the fact that consumption 
and investment decisions will usually be made in real terms, 
and in the meantime prices may change. For instance, a piece of 
ordered capital equipment may now cost more than at the time 
when the order was given. To get over this difficulty both sides 
of the equation will be assumed to be calculated at constant 
puces. 

We may now conclude that the real gross profits in a given 
short period are determined by decisions of capitalists with 
respect to their consumption and investment shaped in the past, 
subject to correction for unexpetSed changes in the volume 
of stocks. 

For the understanding of the problems considered it is useful 
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to present the above from a somewhat different angle. Imagine 
that following the Marxian ‘schemes of reproduction’ we sub- 
divide all the economy into three departments: department I 
produang in\estment goods, department II producing con- 
sumption goods for capitalists, and department III produnng 
consumption goods for workers. The capitalists m depart- 
ment III, after having sold to workers the amount of con- 
sumption goods corresponding to their wages, will still have 
left a surplus of consumption goods which will be the equivalent 
of their profits These goods will be sold to the workers of 
department I and department II, and as the workers do not save 
It » ill be equal to (heir incomes. Thus, total profits will be equal 
to the sum of profits in department I, profits m department II, 
and wages in these two departments’ or, total profits will be 
equal to the value of production of these two departments — in 
other words, to the value of production of investment goods 
and consumption goods for capitalists. 

The production of department I and department II will also 
determine the production of department III if the distribution 
between profits and wages in all departments is given. The 
production of department III will be pushed up to the point 
where profits earned out of that production will be equal to 
the wages of departments I and II. Or, to put it diiTerently, 
employment and production of department III will be pushed 
up to the point where the surplus of this production over what 
the workers of this department buy with their wages is equal to 
the wages of departments I and II. 

The above clarifies the role of the ‘distribution factors,’ 
i.c. factors determining the distribution of income (such as 
degree of monopoly) in the theory of profits. Given that profits 
are determined by capitalists’ consumption and investment, it 
is the workers’ income (equal here to workers’ consumption) 
which IS determined by the ‘distribution factors.’ In this vvay 
capitalists’ consumption and investment conjointly with the 
‘distribution factors’ determine the workers’ consumption and 
consequently the national output and employment. The national 
output will be pushed up to the point where profits caned out 
of It in accordance with the ‘distribution factors’ are equal to 
the Sum of capitalists’ consumption and investment.^ 

' The above argument is based on the assumption of elastic supply which was 
made in Part 1 However, if ibe Output of eoniumpuon goods for workers js at 
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The general case 

We may now pass from our simplified model to the real 
situation where the economy is not a closed system and where 
government expenditure and taxation are not negligible. The 
gross national product is then equal to the sum of gross invest- 
ment, consumption, government expenditure on goods and 
services, and the surplus of exports over imports. (‘Investment’ 
here stands for private investment, public investment being 
included in government expenditure on goods and services.) 
Since the total value of production is divided between capitalists 
and workers or paid in taxes, the value of gross national product 
on the income side will be equal to gross profits net of taxes, wages 
and salaries net of taxes, plus all taxes direct and indirect. We thus 
have the following balance sheet of the gross national product: 
Gross profits Gross investment 

net of (direct) taxes Export surplus 

Wages and salaries Government expenditure on 

net of (direct) taxes goods and services 

Taxes (direct and indirect) Capitalists’ consumption 
Workers' consumption 
Gross national product Gross national product 


Part of the taxes are spent on transfers such as social benefits, 
while the remaining pan serves to finance government expendi- 
ture on goods and services. Let us subtract from both sides of 
the balance sheet, taxes minus transfers. On the income side 
the item ‘Taxes’ will disappear and we shall add transfers to 
wages and salaries. On the other side, the difference between 
government expenditure on goods and services and taxes minus 
transfers will be equal to the budget deficit. Thus, the balance 
sheet will be as follows: 


Gross profits 
net of taxes 
Wages, salaries and 
transfers net of taxes 

Gross national products 
minus taxes plus transfers 


Gross investment 
Export surplus 
Budget deficit 
Capitalists' consumption 
WotVcis’ consumption 
Gross national product 
minus taxes plus transfers 


capacity level any increase in capitalists' consumption or investment will merely 
cause a rise m prices of these goods. In such a case it is the rise m prices of con- 
sumption goods for workers which will increase profits in department III up to 
a point where they are equal to the higher amount of wages in departments 1 
and Tl Keal wage rates will rdlectmg (he tact that an increased wage biU 
meets an unchanged supply of consumptioii goods. 
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By subtracting now from both sides wages, salaries and 
transfers net of taxes, we obtain the following equation : 


Gross profits 
ret of taxes 


Gross insestment 
+ Export surplus 
+ Budget detkit 
— Workers' saving 
+ CapitaLsts' consumption 


Thus, this equation differs from the equation of the simplified 
model m that instead of investment we have now investment 
plus export surplus plus budget deficit mmus workers’ saving. 
It IS clear, however, that our previous relationship still obtains 
if we assume that both the budget and foreign trade are balanced 
and that the workers do not save, that is: 

Gross profits after tax =» Gross investment + capitalists' consumption 
Even if these assumptions are made, the system is much more 
realistic than in the first simplified model and all of the argu- 
ments of the previous section still apply. It has to be reraem* 
bered. however, that we are dealing now with profits after tax, 
while in the first simplified model the problem did not anse 
because taxes were assumed to be negligible. 


Savings and Investment 

Let us subtract on both sides of the general equation for 
profits (see lop of this page) capitalists’ consumption and add 
workers’ savings. We obtain; 

Capitalists' gross savings Gross investment 

Workers' savings Export surplus 

Budget deficit 

Total gross sarings Total gross savings 

Thus, total savings are equal to the sura of private investment, 
export surplus and budget deficit, while capitalists' savings are, 
of course, equal to this sum minus workers’ savings. 

If we now assume that both foreign trade and the government 
budget are balanced we obtain: 

Gross savings = Gross investment 

If we assume, moreover, that workers do not save we have: 
Capitalists' gross savings — Gross investment 


D TkneyefEec 
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This equation is equivalent to; 

Gross profits = Gross investment + Capitalists' consumption 
because it may he obtained from the latter equation by the 
deduction of capitalists’ consumption from both sides. 

It should be emphasized that the equality between savings 
and investment plus export surplus plus budget deficit in tht 
general case — or investment alone in the special case — will be 
valid under all circumstances. In particular, it will be inde- 
pendent of the level of the rate of interest which was customarily 
considered in economic theory to be the factor equilibrating 
the demand for and supply of new capital. In the present con- 
ception investment, once carried out, automatically provides 
the savings necessary to finance it. Indeed, in our simplified 
model, profits in a given period are the direct outcome of 
capitalists' consumption and investment in that period. If 
investment increases by a certain amount, savings out of profits 
are pro tanto higher. 

To put It in a more concrete fashion: if some capitalists 
increase their investment by using for this purpose their liquid 
reserves, the profits of other capitalists will rise pro tanto and 
thus the liquid reserves invested will pass into the possession 
of the latter. If additional investment is financed by bank credit, 
the spending of the amounts in question will cause equal 
amounts of saved profits to accumulate as bank deposits. The 
investing capitalists will thus find it possible to float bonds to 
the same extent and thus to repay the bank credits. 

One important consequence of the above is that the rate of 
interest cannot be determined by the demand for and supply of 
new capital because investment ‘finances itself.’ The factors 
determining the level of the rate of interest are discussed in 
Part III below. 

The effect of the export surplus and budget deficit 

In what follows we shall frequently assume a balanced govern- 
ment budget and balanced foreign trade, as well as zero workers’ 
savings, which will enable us to base our argument on the 
equality between profits after taxes and the sum of gross invest- 
ment and capitalists’ consumption. It is useful, however, to say 
a few words now about the significance of the influence of the 
export surplus and the budget ddicit on profits. 
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According to the formula established above, profits are equal 
to investment plus export surplus plus budget defiat minus 
workers' savings plus capitalists' consumption. It follows directly 
that an increase in the export surplus will raise profits pro lanio 
if other components are unchanged. The mechanism involved is 
the same as that described on p 47. The value of an increment 
in the production of the export sector will be accounted for by 
the increase in profits and wages of that sector- The wages, 
however, will be spent on consumption goods. Thus, production 
of consumption goods for workers will be expanded up to the 
point where profits out of this production will inaease by the 
amount of additional wages in the export sector * 

It follows directly from the above that the export surplus 
enables profits to increase above that level which would be 
determined by capitalists' investment and consumption. It is 
from this point of view that the fight for foreign markets may 
be viewed The capitalists of a country which manages to capture 
foreign markets from other countries arc able to increase their 
profits at the expense of the capitalists of the other countries. 
Similarly, a colonial metropolis may achieve an export surplus 
through investment in its dependencies.^ 

A budget deficit has an effect similar to that of an export 
surplus. It also permits profits to increase above the level deter- 
mined by private investment and capitalists’ consumption. In a 
sense the budget deficit can be considered as an artificial export 
surplus. In the case of the export surplus a country receives 
more for its exports than it pays for its imports. In the case of 
the budget deflat the private sector of the economy receives 
more from government expenditure than it pays in taxes. The 
counterpart of the export surplus is an increase in the indebted- 
ness of the foreign countries towards the country considered. 
The counterpart of the budget deficit is an increase in the 
indebtedness of the government towards the private sector. 

1 ir the prcxJuclion of consuniri'on goods for «orkm is a( capacity level, 
prices of these goods will rise up lo a point where prohis out of this production 
will increase by the amount of additwiul wages in the eaport sector (cf. footnote 
10 p. 47) 

^ Toreign lending by a given country need not be associated with eiporls of 
goods from that country. If a country A lends to country B, Ibe latter can 
spend the proceeds of the loan m country C, which rnay increase pro lonto its 
slock of gold and liquid foreign assets In thrs case foreign lending by country A 
will cause an c«port surplus in country C accompanied by an accumulation of 
gold or liquid foreign assets in that country In (he case of colonial dependencies, 
this situation is not apt to arise, i e. Ihe amount invested will be normally spent 
in the metropolis. 
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Both of these surpluses of receipts over payments generate 
profits >n the same way. 

The above shows clearly the significance of ‘external’ markets 
(including those created by budget deficits) for a capitalist 
economy. Without such markets profits are conditioned by the 
ability of capitalists to consume or to undertake capital invest- 
ment. It is the export surplus and the budget deficit which 
enable the capitalists to make profits over and above their own 
purchases of goods and services. 

The connection between ‘external’ profits and imperalism is 
obvious The fight for the division of existing foreign markets 
and the expansion of colonial empires, which provide new 
opportunities for export of capital associated with export of 
goods, can be viewed as a drive for export surplus, the classical 
source of ‘external’ profits. Armaments and wars, usually 
financed by budget deficits, are also a source of this kind of 
profits. 
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4 

Profits and Investment 


Profits and investment under simpfi/ying assumptions 
It was noted above (p. 46) that capitalists’ investment and 
consumption are determined by decisions shaped in the pas!. 
The determinants of investment decisions which are rather 
complex in character are considered m Chapter 9 below. We 
shall deal herewith (he determination of capitalists’ consumption. 

We may make the following assumption, which is plausible 
as a first approximation, about the ’real’ capitalists’ consump' 
tion in a given year, C, that it consists of a stable part A and 
a part proportionate to the real profits after tax of some 
time ago; that is: 

C. = qP.., + A (5) 

where A indicates the delay of the reaction of capitalists’ con* 
sumption to the change in their current income, q is positive 
and < I because capitalists lend to consume only a part of 
the increment in income. In fact, this part is likely to be rather 
small so that q is probably considerably less than I. Finally, 
/I is a constant in the short run although subject to long-run 
changes. We shall assume for the lime being that foreign trade 
and the government budget are balanced and that workers do 
not save. In this case profits after tax P arc equal to the sum 
of investment I and capitalists’ consumption C: 

F = / + C (6) 

Substituting the value of C from equation (5) we obtain : 

It follows that ‘real’ profits at time t are determined by current 
investment and profits at the time t — A. Profits at the lime 
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/ — X will be in turn determined by investment at that time 
and by profits at the time r — 2A, and so on. It is thus clear that 
profits at time i are a linear function of investment at time /, 
t — X, t ~2X, etc., and that the coefficients of investment I„ 
//-j, /,_- 2 x* fitc- ift this relation will be \,q, q^, etc., respectively. 
Now q, as said above, is less than 1 and probably considerably 
less than I. Thus the series of coefficients \,q,q‘X,... will be 
quickly decreasing and consequently among 7„ I,_y, /,_ 2 x, . . . 
only those relatively near in time will count in the determina- 
tion of profits, P,. Profits will thus be a function both of current 
investment and of investment in the near past; or, roughly 
speaking, profits follow investment with a time lag. We can 
thus write as an approximate equation: 

P.=AI.-J ( 8 ) 

where w is the time lag involved. 

The shape of the function / can be determined as follows. 
Let us go back for a moment to equation (7) and substitute for 
P its value from equation <S): 

This equation should be fulfilled whatever the course in time 
of investment /,. Thus, it should cover in/er alia the case where 
investment is maintained for some time at a stable level so that 
we have I, = It follows; 


or 


Af.) 


_ I. + A 
1 ~q 


As this equality is fulfilled for any level of I, it gives us the 
shape of the function/. We thus can write the equation (8) as: 


P,= 


+ A 
I ~q 


(S') 


The significance of equation (8*) is in that it reduces the 
number of determinants of profits from two to one as a result 
of taking into consideration the dependence of capitalists’ 
consumption on past profits as given fay equation (5). Profits 
according to equation (S') are determined fully by investment 
with a certain time lag being involved. Moreover, investment 
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depends on investment decisions still farther back in time. 
It follows that profits are determined by past investment 
decisions. 

The interpretation of equation (S') may give rise to certain 
difficulties. Under the given assumptions that foreign trade and 
the government budget are balanced and that workers do not 
save, investment is equal to capitalists’ savings (see p. 49). It 
thus follows directly from equation (S') that capitalists’ savings 
‘lead’ profits. This result may appear paradoxical. ‘Common 
sense’ would suggest the opposite sequence — namely, that 
savings are determined by profits. This, however, is not the case. 
Capitalists’ consumption in a certain penod is the result of 
their decisions based on past profits. Since profits usually 
change in the meantime, actual savings do not correspond to 
the intended disposition of income. Indeed, actual savings which 
are equal to investment will 'lead’ profits as shown by equa- 
tion (8'). How this happens may be illustrated by the following 
example. Imagine that for some time both investment and 
thus savings and also profits are constant. Imagine that there is 
a sudden change in investment. Savings will increase immediately 
together with investment, and profits will nse by the same 
amount. However, capitalists’ consumption will rise only after 
some time as a result of this primary increase in profits. Thus, 
profits will still be increasing after the rise in investment and 
savings has already come to a stop. 


The genera] case 

How will equation (S') change if we do not postulate that 
foreign trade and the government budget are balanced and 
that workers’ savings are zero ? If we denote the sum of private 
investment, exports surplus and budget deficit by workers' 
savings by s and capitalists’ consumption as above by C, we 
have for profits the equation (sec p. 49): 

/’ = /'- s + C 


It will be seen that for this general case equation (8') will be 
modified to: 


/»,=-- 


//-«, — "I" A 

1 -q 


( 8 ") 


Indeed, the formula (S') was obtained from the relation between 
capitalists’ consumption and profits (equation 5) and from the 
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assumption that investment I is equal to the difference between 
profits and capitalists’ consumption. Thus, when this difference 
is equal to /' — s, it is this item that should replace I in 
formula (8'). 

Equation (8") may be replaced by a simpler although approxi- 
mate formula. It should be remembered that total savings are 
equal to the sum of investment, export surplus and budget 
deficit, /' (see p. 49). Further, ^though in general workers’ 
savings, s, are not equal to zero, their level and absolute 
changes are small as compared wiA total savings. Moreover, 
s must show in the course of the business cycle a pronounced 
correlation with total savings. (This follows from our con- 
siderations in the next chapter which establish a relation between 
profits and national income.) Thus, V — s must be closely 
correlated with /'. We have consequently as a good 
approximation: 




(S'") 


where the change of parameters from q to q' and from A to A' 
reflects the replacement of by a linear function 

of It should be remembered that q h & coefficient 
indicating what part of an increment in profit will be devoted 
to consumption while the constant A is that part of capitalists’ 
consumption which is stable in the short-run although subject 
to long-run changes, q' and A' reflect in addition the relation 
of workers’ savings to total savings which are equal to /’. 

The formula (8'") is superior lo formula (8") in that it may 
be illustrated statistically. This is virtually impossible for {8") 
because no statistical data about workers’ savings, s, are 
available. 


Statistical illustration 

We shall apply equation (8'") to the United States data for 
the period 1929-1940. The ‘real’ values of gross profits after 
tax, and of /' are given in Table 13. The meaning of 7' is 
sh^tly modified as compared with its basic concept. In addition 
to gross investment, export surplus and budget deficit, it here 
includes brokerage fees. In the Um'tcd States statistics these arc 

I P IS obtained from gross profits by deductiog all direct taxes. Direct taxes on 
wages and salanes were very small tn the period considered. 
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included in consumption. How-ever, as this is a typical capital 
cxpjendtture which is not closely related to income, it is proper 
here to consider it on a par with investment. As a deflator for 
both senes the price index implicit in the deflation of gross 
national product of the private sector is used > 

Table 13. Determination of Profits in the Unito] States, 1929-1940 
Cross profits Cross private invesinieni Calculated 

Year after taxes plus export surplus gross profits 

plus budget deficit after taxes 

plus brokerage fees 

p, 1. /;-! 

(BiUjons of dolian at 1939 prices) 

1929 33 7 14 2 13 7 33 2 

1930 28 5 10 2 11 2 29 6 

1931 24 5 5 5 6 7 23 3 

1932 18 3 3 2 3 8 19 2 

1933 17 6 3 4 3 3 18 2 

1934 20 4 6 0 5 3 20 6 

1935 24 4 8 4 7 8 23 7 

1936 26 8 II 6 10 8 27 5 

1937 27 9 10 8 10 6 26 9 

1938 26 2 9 0 9 5 25 2 

1939 23 I 12 9 119 28 2 

1940 31 0 15 9 151 32 2 

Source Department cf Commerce, National Income Supplement to 

Survey of Current Business, 1951 

Before establishing the correlation between P and /' it was 
necessary to determine the time lag, This was complicated 
by the fact that some trend also appeared to be involved in the 
relation between P and /'. In order to circumvent this difficulty, 
the trend was approximately eliminated by taking into con- 
sideration the first differences ^P and M'. From correlating 
these differences it appeared that the best fit is obtained for a 
time lag of about three months. 

In view of this, P was correlated with i.e. with /' shifted 
three months back by means of interpolation. Thus, /,'_j was 
obtained by taking three-fourths of /' in a given year and one- 
fourth of /' in the preceding year. To allow for trend a double 
coTM-Jalinn. wa.?, lydaWishwi of. P w^lh. anrl 'hn. UmR, •. 

• For details of the calculation of P aiad /' see Statistical Appendix, Notes 7 
and 8. 
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(counted in years from the middle of the period 1929-1940, 
i e. from the beginning of 1935). The regression equation is : 

^ l-34/;_*+ 13*4 -0-13/ 


The value of profits calculated from this equation are given for 
comparison with actual profits in Table 13. The correlation is 
very close. The double correlation coefficient is 0'986. 

If there were no saving out of wages and salaries the coefficient 


of /,'_j would be equal 


1 

I -q 


in equation (8"). In this case 


we should have for g, which is the coefficient indicating what 
part of an increment of profits will be directed to consumption : 


r^ = l-34; g-0-25 
1 -q 

This would mean that only 25 per cent of additional profits 
would be devoted to consumption and 75 per cent to savings. 
Actually, the coefficient q will be larger, because part of savings 
comes from labour income. However, q is unlikely to exceed 
30 per cent by very much. 

The trend coefficient is negative, which is probably mainly 
accounted for by the fact that, as a result of the Great Depres- 
sion, profits in the ’thirties were much lower than profits in the 
preceding decade, and that this long-run fall in profits could 
have caused a decline in the constant. A, during the period 
considered. In other words, capitalists’ standard of living was 
declining as a result of the long-run slump in profits. 
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5 

Determination of National Income 
and Consumption 


lotroductioo 

In Chapter 2 the relative share of wages and salaries in the 
national income was investigated and in the last two chapters 
the relationship between profits and the sum of investment, 
export surplus and budget deficit was established. The combina- 
tion of the results of these two inquiries will enable us to 
establish a relation between the national income and Thus, 
in the special case where foreign trade and the government 
budget are balanced, the national income will be related to 
investment I. 

The formula for the relative share of wages and salaries in 
the gross income of the private sector established in Chapter 2 
(p. 40) is as follows: 



where V is the ‘real’ wage and salary bill, and Y is the ‘real’ 
gross income of the private sector. The coefficient a is positive 
and < 1 and the constant B which is subject to long-run 
changes, is also positive. The difference between Y and V is 
gross profits before taxes tt. (In the preceding chapter P repre- 
sented gross profits after taxes.) We thus have: 
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For an understanding of the subsequent discussion a few 
words should be added about the difference between the gross 
national product and the gross income of the private sector, Y. 
The difference between the gross national product and the gross 
private product is accounted for by the government product as 
measured by payments to government employees. The difference 
between the value of gross private product and the gross income 
of the private sector, Y, is accounted for by indirect taxes which 
are included in the value of the private product.* Thus, the 
difference between gross national product and the gross income 
of the private sector consists of payments to government 
employees and indirect taxes. 


National product, profits, and Investment in a simplified model 
We shall discuss the problem of determination of national 
product or income first with respect to the simplified model 
considered at the beginning of Chapter 3. We assumed there 
a closed system and a negligible government revenue and 
expenditure. As a result gross national product is equal to the 
sum of private investment and consumption. We also abstracted 
from workers’ savings. For such a model, as we have seen, 
formula (8') relating profits after taxes, P, to investment, / 
(see p. 54), is valid: 


p,^ 


+ A 

1 -9 


(S') 


where 1 > ? > 0 and ^ > 0. Since tax revenue is negligible, 
profits before and after tax may be taken as identical. Gross 
national product and gross private income of the private sector, 
Y, may also be taken as identical since both payments to 
government employees and indirect taxation are negligible. 
We thus have the following equations for the determination of 
gross national product: 


y,= 


P, + B 
I -« 


P,= 


+ A 
1 — ^ 


(9') 

(S') 


‘ Since the gross income of the private sector, Y, is taken here before direct 
taxation, Y includes direct taxes. 
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It is clear that the gross income or product, l'„ is fully deter- 
mined by iniestment, 

Since equation (9') reflects the factors determining the 
distribution of national income we can also say; the gross 
income, Y,, is pushed up to a point at which profits out of it, 
as determined by the ‘distribution factors,’ correspond to the 
level of investment The role of the ‘distnbution factors’ 
is thus to determine income or product on the basis of profits 
which are in turn determined by investment. The mechanism of 
such determination of income has already been described in 
Chapter 3 (see p. 47). 

It follows directly that changes in the distribution of income 
occur not by way of a change in profits. P, but through a change 
in gross income or product, Y. Imagine, for instance, that as a 
result of the increase in the degree of monopoly the relative share 
of profits m the gross income rises Profits w ill remain unchanged 
because they continue to be determined by investment which 
depends on past investment decisions, but the real wages and 
salanes and the gross income or product will fall The level of 
income or product will decline to the point at which the higher 
relative share of profits yields the same absolute level of profits 
In our equations it wilt be reflected as follows, the increase in 
the degree of monopoly will cause a fall of the coefficient, 

As a result, a lower level of income or product, Y„ will corre- 
spond to a given level of investment, 

Changes in investment and consumption in a simplified model 

Given the relations between profits and investment and gross 
income and profits, as expressed by equations (S') and (9’). 
any change in investment causes a definite change in income. 
A rise in investment by causes with a time lag a rise 
in profits by. 



Moreover, a rise in profits by AP causes a rise in the gross 
income or product by: 

1 According to equation (4). « is that part of the relative share of wages and 
sabnes in incoire Y which is independent of the level of V; the other part y 
stands for the influence of the overhead element in salaries. 
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or 


Ar,= 


LF, 

l-« 


Ay. = — 


It should be remembered that q is the coefficient indicating that 
part of AP, an increment of profits, which will be devoted to 
consumption; and that « is the coefficient indicating that part 
of AK, an increment in the gross income, which goes to wages 
and salaries. Both 1 ~q and 1 — « are <1, so that AK, > 
A/,_„. In other words, gross income or product increases 
more than investment owing to the effect of the rise in invest- 


ment upon capitalists’ consumption /factor ~ — ) and upon 
/ I \ \ 1-9/ 

workers’ income (factor | ). Since workers’ consumption is 


here assumed to be equal to their income, this means that 
income increases more than investment because of the influence 
of the increase in investment upon capitalists’ and workers' 
consumption.^ During a slump the fall in investment also causes 
a reduction in consumption so that the fall in employment is 
larger than that arising directly from the curtailment of 
investment activity. 

In order to bring into focus the nature of this process in the 
capitalist economy it is useful to consider what the effect of a 
reduction in investment in a socialist system would be. The 
workers released from the production of investment goods 
would be employed in consumption goods industries. The 
increased supply of these goods would be absorbed by means 
of a reduction in their prices. Since profits of the socialist 
industries would be cquai to investment, prices would have to 
be reduced to the point where the decline in profits would be 
equal to the fall in the value of investment. In other words, 
full employment would be maintained through the reduction 
of prices in relation to costs. In the capitalist system, however, 
the price-cost relationship, as reflected in equation (9'), is main- 


I It should be noticed Chat equation (90 which reflects the price-cost relation- 
ship, IS based on the condition of elastic supply postulated in Part (. If the supply 
of consumption goods is inelastic an inaease in investment will not result m a 
TRe s^ie vtAorrie ot twwomiAion t<nl tiwAy m an wmease wi sire pivws 
consumption goods (cf. footnote to p. 47). In the subsequent argument we con- 
tinue to assume, in line with Part I, the condition of elastic supply , 
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Uined and profits fall by the same amount as investment plus 
capitalists’ consumption through the reduction in output and 
employment. It is indeed paradoxical that, while the apologists 
of capitalism usually consider the ‘price mechanism’ to be the 
great advantage of the capitalist system, price flexibility proves 
to be a characteristic feature of the sociajist economy.! 

Up to this point we have been considenng the relation 
between the absolute changes of investment, 7, profits, P, and 
gross income or product, Y. It is of interest also to compare 
their proportionate changes. Let us go back for this purpose 
to equations (S') and (9'). It should be remembered that the 
constant A, the stable part of capitalists’ consumption, and the 
constant B, the stable part of salaries, are positive. It follows 
that profits, P, change proportionately less m the course of the 
business c>cle than investment, /, and that the same is true of 
gross mcome, Y, in relation to profits. P. Consequently, the 
relative changes of gross income, Y, are smaller than those of 
investment, I. 

Since in our model gross income or product. Y, is equal to 
the sum of investment and consumption, the relative changes of 
consumption are smaller than those of gross mcome For, if 
one component (investment) vanes proportionately more than 
the sum (gross income or product) the other component 
(consumption) must vary proportionately less than the sum. 
It follows directly that investment varies proportionately more 
than consumption, or in other words, that it falls in relation 
to consumption during the slump and rises during the boom. 


The general case 

Let us now drop the assumption that government expenditure 
and revenue arc negligible. For the time being we may continue 
to assume that foreign trade and the government budget are 
balanced and that workers do not save. Thus, equation (8'): 


P,= 


A 

1 -q 


( 8 ') 


still holds good but profits before taxes, tt, are no longer 
identical with, after taxes, P. We sbaR as-sucoe tha.n, tbe 


I II should b« noticed that m as ctpanding socialist economy a reduction in 
the pnce<ost ratio will reflect a iclaiive raiher than an absolute shift from 
investment to consumptioa. 
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tax system is given and that the relation between ‘real’ profits 
before taxes, it, and ‘real’ profits after taxes, P, can be expressed 
approximately by a linear function. We are then able to sub- 
stitute for formula (9') the equation: 


y,= 


P,-{- B' 


(9") 


where the constant «' and B' do not depend merely on the 
factors underlying the distribution of national income, but are 
influenced also by the effect of the tax system on profits. From 
these two equations it is apparent that gross income of the 
private sector Y is again determined — with a time lag — by 
investment 7. To an increment in investment A7,_„ there 
corresponds an increment in gross income: 

Ay _ 


AF is here again larger than A/. This, however, is accounted 
for not only by the increase in capitalists* and workers’ consump- 
tion following the rise in investment, but also by the larger 
volume of direa taxes which th^ pay out of increased income. 

Passing now to the general case where foreign trade and the 
government budget are not necessarily balanced and workers’ 
savings are not necessarily zero, we have (see p. 56): 




-1- A‘ 
I -q' 


(8'") 


where 1' is the sum of investment, export surplus and budget 
deficit, and where q’ and A' differ from q and A in equation (S') 
in that they reflect workers’ savings. The shape of equation (9") 
is unchanged: 




p.-hir 

1 


(9"J 


These two equations determine Y, in terms of The 
increment in Y, corresponding to the increment of is : 

Ay = 

‘ (i-.-Xi-ff) 

The determination of consumption is much more complicated 
than in our simplified model where consumption was the 
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difTercnce between Y and /. In the general case consumption is 
the dilTcrence between aggregate income after tax and savings. 
Now sa\ings are equal to /', the sum of investment, export 
surplus and budget deficit Aggregate income after tax is not 
equal here to V Indeed, the latter is the gross income of the 
prnate sector which does not include the income of government 
employees or go\emmcnt transfer payments and is before 
direct taxes Aggregate income after tax is equal to Y, plus 
the income of government employees and government transfer 
pay ments and minus all direct taxes It follow s that consumption 
is equal to Y ~ I' minus direct taxes, plus income of go\em* 
ment employees plus transfers. It is obsious that consumption 
cannot be fully deierrnined in terms of /' by the above equations 
which permit the determination of }’ /' only 


Statistical illustration 

\\ c shall now estimate the cocfltcicnis of the relation between 
1’ and /' for the United States m the period 1929-1941. On 
p 40 wc established for that period the following equation for 
the relative share of the wage and sala^' bi)), V, m the gross 
income of the private sector, Y. 

y.lOa = i2-5 + ^-Y-rOUl 


where the time, i, is counted from 1935. 

Taking into consideration that profits before tax «t = Y —V 
wc obtain 

= 0-425 + ^ + OOOIII 


From this equation Y can be calculated on the basis of n. In 
Table 14 are given the actual ‘real* values of Y and r* and the 
calculated value of T. The correlation between the actual and 
calculated J' is extremely close. The coefficient of correlation is 
0-995. 

If wc drop the trend component in the above equation we 
obtain: 


y= I-74 t+ 12-2 


which is the counterpart of equation (9). We still have to take 

I A» deflator, ihe tnde\ implioi la ihe deflation of the gross product of the 
priiate sector by the U.S Department of Commerce ssas us^ again. 
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Table 14. Gross Income of (he Krate Sector and Profits In the 
United States, 1929-1941 


Year 


1929 

J930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 


Cross income of Ike Profits before Ca/cu/a/eif^rojjjncomf 
private sector taxes of the private sector 

y w 

(Billions of doQan at 1939 prices) 

74-1 17 0 75-5 

65-9 31-4 66-2 

59-3 26-7 58-2 

48 0 20 2 47-0 

46 9 19 8 46-2 

51 9 22-8 51-6 

37-7 27-3 60 0 

65 5 30 5 65-2 

69 0 32 2 67-9 

64 1 30 1 65-7 

68-8 32-0 69-0 

75'9 36-3 76-1 

89-6 43-6 89 0 


Source: Department of Commerce, National Income Supplement to Survey 
of Current Business, 19 S I . For details see Statistical Appendix, Notes 6 and!. 


taxation of profits into consideration if we are to obtain the 
relation of Y to profits after tax, P. For this purpose we 
correlate ‘real’ profits before and after taxes (? was given above 
in Table 13) and obtain a regression equation which, we may 
assume, characterizes the tax system prevailing in that period.! 
This relationship between ir and P permits us to express Y 
in terras of profits after tax, P. We thus have as a counterpart 
of equation (9")‘. 

Y,^2-03P,+ 10-4 

The relation between P and V for the same period was estab- 
lished above (p. 58). Disregarding the trend component we 
have as a counterpart of equation (8'"): 

P,= 13-4 

From these two equations we obtain: 

y, = 2-72/;_, -f37-7 


• We lake into consideralioa here the penod 1929-1940 rather than 1929-1941. 
The regression equation is : ^ = 0 86w + 09 The correlation is quite close 
which results Ircm the fact (hat ibe srslcm of direct taxes was fairly stable over 
the period considered. Taxes were mcitased considerably, however, in 1941. 
(For details see Slatisticat Appendix, NiM 9.) 
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The increment of 1', which corresponds, with a time lag, to an 
increment of is: 

A r, = 2-72A/;_, 

Thus, absolute changes in Y arc considerably larger than those 
in /’. At the same time, according to the preceding equation, 
proportionate changes in )'arc smaller than those in 


Gross product of the private sector 

As stated abo\e (p 60) the gross income of the pri%ate 
sector, y, is not equal to the gross product of that sector. In 
order to pass from the former to the latter it is necessary to 
add indirect taxes of all kinds, such as excise and custom duties 
or employers’ contributions to social insurance. If \\e denote 
the ‘real’ gross product or output of the private sector by O 
and the ‘real’ value of the aggregate indirect taxes by£ we have*’ 
Y + E 

As was shown abo'c. >' is determined— with a time lag—by the 
sum of insestment, export surplus and budget deficit /' or by 
investment I if foreign trade and the budget are balanced. In 
order to determine the gross product of the private sector it 
IS necessary to make some assumptions about E The relative 
fluctuations of E m the course of the business cycle are usually 
much smaller than those of gross income, Y, for the following 
reasons: (a) indirect taxes are frequently levied on necessities 
or semi-ncccssuies, the consumption of which fluctuates much 
less than 1'; (6) the rates ate frequently fixed in money and 
not <71^ valorem so that the real value of such rates increases 
when prices fall. For the sake of simplicity we shall assume m 
the theory of business cycle developed below that £is a constant. 

For the determination of the output of the private sector, O, 
in terms of the sum of investment, export surplus and budget 
deficit, wc now' have: 

0,^Y,+ E (10) 


Y, 


r. + B' 

I — a* 


(9") 




+ A - 
l- q' 


( 8 '”) 


‘ We imagine Y and £io be dedaled by the same price index as O. i e by ihc 
index of market prices. 
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It follows directly that an increment of 
increment of O,: 


AO,= 


( 1 - «')(!- 9 ') 


determines ai 


On the assumption that E is a constant, 0 will show smalle 
proportionate changes than Y. As the relative changes of 1 
in the course of the cycle are smaller than those of /' it follow: 
that this is even more true of O. Thus, if foreign trade and tht 
budget are balanced so that 7' =■ 7, it can be said that the gros: 
product of the private sector O fluctuates less than investment 7 


Long-run changes in investmeot and income 

It has been shown above that the relative changes of invest- 
ment, 7 (or rather of the sura of investment, export surplus and 
budget deficit, 7', which is equal to savings) in the course of the 
business cycle are greater than those of gross income or output 
of the private sector. However, this is not necessarily the case 
in the long run. 

The discrepancy in fluctuations of 7' and Y or O in the course 
of the business cycle depends mainly on two factors: (a) that 
capitalists’ consumption fluctuates less than profits; and (i) 
that wages plus salaries fluctuate less than gross income, Y. 
However, capitalists’ consumption need not increase more 
slowly than profits in the course of the long-run growth of an 
economy. Indeed, the stable part of capitalists’ consumption, A 
(sec p. 53), may rise in the long run proportionately with 
profits, P. In the same way the stable part of wages and salaries, 
B, which reflects the overhead element in salaries (see p. 40) 
may also rise in the long run proportionately with income, Y. 
Thus, in the long run, investment and income may not show 
disproportionate changes as they do in the course of the business 
C3'cle. 

It appears that in the United States, in the period 1870-1914, 
the long-run changes in investment and income were in fact 
roughly proportional. In Table 15 is given the ratio of ‘gross 
capiul fonnalion’ to ‘gross national income’ for that period 
by decades according to Kuznets. Tliis ratio remained fairly 
stahJa-. 

Although both the numerator and denominator differ in 
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Tabic 15. Ratio of 'Gross Capital Fonnation* to ‘Cross Nalional Income’ 
tn the United Slates, 1869-1913 
(in percentages) 


1869-1878 18 9 
1874-1883 190 
1879-1883 192 
1884-1891 20 8 
1889-1898 16 3 
1894-1903 21 1 
1899-1903 20 I 
1904-1913 19 8 


Source S Kucneis, National Product Since 1869, New York, 1946 


concept from /' and it is virtually certain that in the period 
considered /' and Y moved roughly proportionately to the 
’gross capital formation* and to the ‘gross national income’ 
respectively The stability of the ratio of /' to Y does not 
necessarily mean that both the distribution of income and the 
proportion of consumption out of profits remained constant 
because there might have been compensating changes m these 
factors In any case the above is not meant to suggest that the 
]ong*run stability of the ratio of savings to income is an econo* 
mic law, but merely to show that there is a possibility of such 
a relationship. 

1 /' - ‘grmi capital formation' minus public investment plus budget defiat 
Y » 'gross naiional income' minus public investment plus budget deficit 
minus income of go>-emmeni employees 

The dilTerences tn question are small in the period considered and therefore 

E roponionality in the change between /' and ‘gross capital formation' and 
rtween ) and ‘gross nalionil income* may be assumed 
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Part 3 


The Rate of Interest 



6 

The Short-Term Rate of Interest 


Introduction 

It has been staled above that the rate of interest cannot be 
determined by the demand for and the supply of capital because 
investment automatically brings into existence an equal amount 
of savings Thus, investment 'finances itself whatever the level 
of the rate of interest (see p 50) Tlie rate of interest is. there- 
fore. the result of the inicrpla> of other factors We shall argue 
that the short-term rate is dcicrmmcd by the value of trans- 
actions and the supply of money by banks, and that the long- 
term rate is determined by anticipations of the short-term rate 
based on past experience and by estimates of the risk involved 
in the possible depreciation of long-term assets (see Chapter 7). 


Velocity of circulation and the short-tcrni rate 

Let denote the stock of money, i.e. current bank accounts 
and notes, and Tthe total turnover, ie. the aggregate value of 
transactions in a certain period. T/M is then the velocity of 
circulation of money, K it has been frequently assumed that 
y is constant; and this indeed is the cornerstone of the quantity 
theory of money. But it seems fairly obvious that the velocity 
of circulation in fact depends on the short-term rate of 
interest. 

Indeed, the higher the short-term rate the greater is the 
inducement to invest money for short periods rather than to 
keep it as cash reserve. Or, to pul it more precisely transactions 
can be managed with a larger or a smaller slock of money; 
however, a larger slock of money in relation to turnover means 
on the average a smoother and more convenient handling of 
transactions. The higher the short-term rate of interest the 
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more expensive is this convenience as compared with the 
alternative of investing in short-term assets.) 

It may be legitimately asked why the short-term rate has 
been taken into consideration here and not the rate of interest 
in general. The reason for the singling out of the short-term 
rate in this context is as follows. The short-term rate of interest 
is the remuneration for forgoing the convenience of holding 
cash in its pure form.2 When holdmg money is compared with 
holding short bills, the only difference is that the bill is not 
directly usable for settling transactions and that it yields 
interest.3 When, however, holding money and holding a bond 
is compared, the risk of a fall in the price of the bond also has 
to be taken into consideration.^ 

We reached the conclusion above that the velocity of cir- 
culation y is an increasing function of the short-term rate of 
interest p or: 

( 11 ) 

It follows directly from this equation that given the function V 
the short-term rate of interest, />, is determined by the value of 
transactions, T, and the supply of money, M, which, in turn, 
is determined by banking policy. 

The relationship between the short-term rate of interest, p, 
and the velocity of circulation, V, may be represented by a 
curve with the shape shown in Fig. 3. When V is high, i.e. cash 

> The question arises here whether id this context, the short-term rate of 
interest must be understood gross or net of income taxes. If the inconvenieoce of 
curtailment of cash holdings is supposed by a manager to b« finally reflected in a 
corresponding reduction of profits, iheo it is the interest gross of taxes which 
should be taken into account This seems likely to be the case. However, the 
results of the subsequent empirical inquiry which relates to the Uruted Kingdom 
in the period I930-193S are not aflect^ ly this difficulty since the rate of income 
tax was fairly stable over that period 

t With the qualification that the short-term rate coven in addition some costs 
and inconveniences involved in investing operations as such or 'investment costs ' 

) 'Bills’ typify here short-term assets in general m which time deposits are also 
included 

* It does not follow from this that any addition to cash at the disposal of a 
firm will tend to be invested in bills. Imagine that a firm holds cash, bills, and 
bonds. Imagine further that while its turnover remains unaltered and the short- 
term and long-term rates of interest are unchanged the firm receives more cash. 
Now, if the firm invested all the additional cash m bills this would be consistent 
with the relation between convenience of holding cash and the given short-term 
.'AV tfV ATWiw.*. AaV A* wswiVf ihr sf .*.he xctaiivcly 

‘risky’ but more remunerative assets (bmids) in its holdings. Thus, the firm will 
tend to invest part of the additional ash in bonds. 

74 



holdings are rather small in relation to turno\er, it requires a 
rather large increase in the short-term rate of interest to effect 
any further curtailment of cash holdings Thus, at such a point 
a rather large increase in the short-term rate of interest is 



Tio 3 Relatiomhip between ihc velocity of arrulation, K and the 
shott-term rate of mtercsi. /* 

required to effect a goen /ncrement m the \clociiy of circulation, 
Ay On the other hand, uhen cash is very plentiful in relation 
to turnover, economies m cash arc easily achievable and the 
rise in the rate of interest required to make possible an increase 
in the velocity of circulation. AV, i$ small 

Statistical illustration 

We shall apply the above to an analysis of changes in the 
short-term rate of interest in the United Kingdom in the period 
1930-1938. For this period figures of turnover (debit entries to 
current accounts) of the London Ocaring Banks arc available. 
Although the ratio of these to the level of current accounts 
appears at first sight to give us the velocity of circulation, 
unfortunately the case is not so simple. 

The turnover consists of two parts of very different character: 
financial and non-financial transactions. For 1930 financial 
transactions were estimated to constitute about 85 per cent* of 
the total turnover. On the other hand, financial current accounts 
are unlikely to be more than onc-lhird of the total.2 This dis- 

I r. H. Phclpv Brown and C L. S SfucLfe. Sfaftsficf of Monttary Circulation 
In CntlanJ anj U'atei, 1919-1937 (Royat Lconomic Society, Memorandum No. 
?4).p. 2S. : Ibid, p. 3 



proportion obviously reflects the much greater velocity of 
circulation of financial, compared with noQ-financial, accounts. 
As a result, a change in the proportion of financial to non- 
financial accounts will cause a considerable change in the ratio 
of turnover to current accounts even though both velocities of 
circulation remain unaltered. This defect can be remedied in 
the following way. We reduce the weight of financial trans- 
actions by multiplying them by that factor which brings the 
ratio of financial to non-finanaal transactions in the base year 
1930 to the level of the ratio of financial to non-financial 
current accounts in that year. Next we add the ‘reduced financial 
transactions' to the non-financial transactions and divide the 
sum by total current accounts. This ratio may be considered 
an approximate index of changes in the velocity of circulation. 
This calculation is described in detail in my paper on ‘The 
Short-term Rate of Interest and the Velocity of Circulation.’^ 
The results obtained there are given in Table 16 and plotted in 
Fig. 4 2 

Table 16. Index of Velocity of Orcubtion and (he Short-Term Rate of 
Interest In the United Kingdom, 1930-1938 

Year Vehtuy of Ctreulation Hate on Treasury Bills 

(1930 — 100) (in perceniages) 

1930 100 2-48 

1931 95 3-S9 

1932 93 1-49 

1933 83 0-59 

1934 88 0 73 

1935 85 0-55 

1936 82 0-58 

1937 84 0-56 

1938 80 0 61 

Source: Bank of England, Statistical Summary. 

As may be seen, except for 1931, the points of relationship 
of p and V lie around a curve of the shape which we deduced 
on a priori grounds in the preceding section. 1931 is con- 
siderably above the curve. This is explained by the financial 
crisis in the second half of that year which caused an upward 

* Keview of Economic May 1941. 

2 The results are slightly revised, allowance having been made for. (I) a change 
in the working practice of Town CIcanaga in November 1932^ which increased 
the volume of total clearings by about 2 per cent, (2) a change in the scope of 
current accounts m January 1938, which caused an increase of about 2 per cent. 
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Velocity of Cifcul. (1930» 100^ 


Fig 4 \elocitv of circulmon ind niie on Treasury Bills, United 
Kmtdom. I930-I93S 

shift of the curve, i e increased the amount of cash required 
for a given turnover at a given short*ierm rale of interest ' 

An anal>sis of the relationship between the short*term rate 
of interest and the velocity of circulation of cash balances of 
large manufacturing companies in the United States for the 
period 1919-1940 was earned out on the same lines by Mr I. N. 
Behrman.2 He arrives at similar results. 

Changes in the supply of cash by baiUvS 
It follows from equation (11) that 
.tflV) = T 

In this form the equation is actually the quantity of money 
equation 3 Its significance here, however, is quite different 
from that in the quantity theory of money. It shows that with 
a given value of transactions, T, an increase in the supply of 
money, Af. by the banking system causes a fall in the short- 
term rate of interest. 

The process by which banks increase the supply of money 
deserves to be considered in some detail. For the sake of 

• The f«int for ihe >ear l93S b also sliehtly ntsed by the increase of the short- 
term rate in the autumn, due to rohlKsI esents 

* “The Short-Term Interrsi Rate and Uie Velocity of Circulation.’ £«>no- 
/*rfru-o. April 194< 

> T ts the aggregate value of transactions and thus stands for PT in the Fisher 
equation. 


77 



simplicity let us assume that bank deposits 'consist only of 
current accounts. Imagine that banks decide to reduce their 
cash ratio (i.e. the ratio of the amount of notes and accounts 
in the Central Bank to deposits) and buy bills. The price of 
bills will rise and thus the short-term rate of interest will fall 
to that level at which the ‘public’ will be prepared to add to 
their current accounts the amount which the banks expend on 
bills. 

It is of interest to note that the buying of bonds by banks 
will have similar repercussions It is true that initially the price 
of bonds will rise and the yield of bonds will fall to a level which 
will induce the ‘public’ to shift from long-term assets to short- 
term assets and cash. But there will also be a tendency on the 
part of the ‘public’ to invest the additional cash received from 
the sale of bonds to the banks in bills; thus the price of bills 
will rise and the short-term rate will fall to the level at which 
the ‘public’ will be prepared to hold the additional cash rather 
than invest it in bills. 

Cyclical changes In the shorMcmi rate of Interest 

According to the above, cyclical fluctuations in the short- 
term rate of interest can be explained in terms of the supply 

Table 17. Short-Tenn Rate of Interest in the Uniled Kingdom and 
the United SUtes, 1929-1940 

Rale on Treasury Raic on prime commercial 
Bills in she papers of A to 6 months 

Umied Kingdom in the United States 

(m percentages) 

5 26 5 86 

2 48 3 59 

3 59 2 63 

1*49 2 73 

0 59 1-72 

0 73 1 02 

0 55 0 76 

0 58 0 75 

0 56 0 95 

0 61 0 81 

• 0 59 

• 0 56 

(•) War years 

Source. Bank of England, Statistical Summary, Board of Governors of the 
Federal Reserve System, Banking and Monetary Statistics. 


Year 


1929 

1930 

1931 

1932 

1933 

1934 
t935 

1936 

1937 

1938 

1939 

1940 
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of cash by banks in response to fluctuations in the salue of 
transactions, T. It appears that in general this supply of cash 
fluctuates less than the salue of transactions so that the \eIocity 
of circulation and the short-term rate of interest increase m the 
boom and fall in the slump 

- It should be added that the movements of the short-term rate 
of interest in the 'thirties both in the United Kingdom and in 
the United States are not quite typical in pattern 
Both in the United Kingdom and in the United States there is 
a sharp fall m the depression years (with a temporary reversal 
in 1931 in the Unil^ Kingdom and in 1932 in the United 
States reflecting the financial panic). However, in the years of 
recovery the short-term rate continues to fall, thus reflecting a 
basic shift towards ‘easy money’ in banking policy 
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7 

The Long-Term Rate of Interest 


The short*term rate and the long-term rate 
It has been shown in the preceding chapter that the short-tenr 
rate of interest is determined by the volume of transactions 
and the supply of cash by the banking system. We shall now 
examine the problem of the determination of the long-term 
rate of interest. 

In order to establish a connection between the short-term and 
the long-term rate of interest, we shall examine the problem of 
substitution between a representative short-term asset, say a 
bill of exchange, and a representative long-term asset, say a 
Consol. Imagine a person or enterprise considering how to 
invest its reserves. The security holder is likely to compare the 
results of holding various types of securities for a few years. 
Thus, in comparing the yields he lakes into account the expected 
average discount rate over this period, which we denote by p„ 
and the present long-term rate of interest (yield of Consols), r. 
We may now examine the advantages and disadvantages of 
both types of securities, the net result of which accounts for 
the difference r — p. 

We may first consider the possibility of a capital loss. The 
holding of bills guarantees the integrity of the principal. On 
the other hand, bonds may depreciate in value during the 
period considered. Short-period fluctuations in the value of 
securities owned may be disregarded by the holder, but if the 
capital loss proves to have a more permanent character, it 
must be accounted as such.* Therefore, a provision for the 

> It should be noticed that the loss u due to depreciation of (he bond per se 
and not to the need of converting it into cash at a lime when the market position 
IS unfavourable The cash required in an emergency can always be obtained by 
means of bank credit granted on thesccuniy of the bonds up to a high percentage 
ot their value 
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risk of dqjreciation in value, y, must be taken into account 
when the yields r and p, are compared. 

On the other hand, there are certain adsantages in\ol\ed in 
holding bonds as compared with bills The expected rate of 
discount, p„ IS subject to uncertainty while the rate of interest 
-on bonds, r, is not. Moreover, the holding of bills which must 
be re-bought every three mouths involves various incon- 
veniences and costs These considerations, however, are not 
very important and the advantages, «, of bond holding from 
this point of view are not apt to be valued at more than, say, 
1 per cent. 

If we consider the net effect of the disadvantages, y, and the 
advantages, €, of holding a bond we have: 

r-p^ = y — € ( 12 ) 

We may give further consideration to the value of y. If the 
present price of Consols is p and the holder has a certain, 
more or less definite, idea based on past experience about the 
minimum to which this pnee may fall, it is plausible to 


assume that y is roughly proportionate to - — j.e. to the 

ma.ximum percentage by which the price of Consols is con- 
sidered apt to fall We thus have 



If the period for which the calculation is made were one year 
and the depreciation in capital value were considered certain, 
g would be equal to 100. But since the penod is normally longer 
and the maximum depreciation not very probable, g may be 
expected to be much less than one hundred. 

As the price of Consols is in inverse proportion to their 
yield, expression (13) may be written: 

where is the yield corresponding to the ‘minimum price,’ 
Pmm- By substituting this expression for y in equation (12) we 
obtain, after simple transformations: 



If the coefficients g, e and r„„ are stable, this equation expresse 
the long-term rate, r, as a linear function of the expected short 
term rate, p,. It may be seen that (g, t, and being stable 

/■always changes byasmalleramount than p„ since I -f -^> 1 

This follows from our assumption that when r increases th( 
risk of the depreciation of Consols declines (equation 13'). 

We have thus two factors explaining the stability of the 
long-term rate as compared with the short-term rate of interest. 
(I) The short-run changes in the short-term rate, p, are only 
partly reflected in the estimates of (2) The long-term rate, r, 
changes by a smaller amount than p„ the average short-term 
rate expected over the next few years. 

It is important to note that the ‘risk coefficient’ may increase 
not only when the depreciation of bonds is considered more 
likely, but also when the proportion of holdings of long-term 
assets to holdings of short-term assets plus cash rises. For then, 
with the same probability of depredation in bond values, an 
actual fall means a greater loss relative to the value of all 
, liquid assets. This ‘increasing risk’ is accounted for by a higher g. 
Tlius, ceteris paribus, if the amount of long-term assets relative 
to all liquid assets held by the public rises, g tends to increase. 

Moreover, the coefficient g also depends on the rate of income 
taxes (from which we have so far abstracted). Indeed, the 
diflference between the long-term yield and the short-term yield 
is subject to tax, but depreciation m the value of bonds is not 
usually accounted in making the tax assessment or at least not 
fully accounted. 'This introduces an additional disadvantage in 
the holding of bonds as compared with bills, and thus the 
coefficient g is correspondingly higher. 

Application to the yields of British Consols. 1849--1938 
We shall now apply the results arrived at in the last section 
to the analysis of yields of Consols in the period 1849-1938. 
A time curve of the yield of Consols is presented in Fig. 5. It 
will be seen that it is possible to sub-divide this period into 
ten very unequal intervals, within each of which the long-term 
rate undergoes relatively small fluctuations round the average 
as compart with the changes between the intervals: 1949-1880, 
wqi- 19Q9. i9iQ-i9i4, 
1915-1918, 1919-1921, 1922-1931, 1932-1938. This may be 
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accounted for by an hypothesis that wjibin each of these 
intervals the expected short-term rate p, and the coefficients 
g, r^, and < fluctuated rather little around certain values* 
while they underwent more basic changes from interval to 
interval. 

Let us turn our attention to these changes in the expected 
average discount rate Within each of our intervals the 
discount rate p in fact underwent distinct lluctuations which 
did not, however, cause important fluctuations in pr This may 
be accounted for by the following hypothesis: the investors in 
their estimates of p, disregarded to a great extent the ’high’ 
and ‘low* levels of the discount rale within the intervals, 
classifying them as temporary, and based their expectations 
chiefly on the most recent ‘medium’ position; and the spread 
of these ‘medium values’ was rather small within each period. 
If this h>pothesjs is correct, it follows that the average p, in 
«ach period docs not differ much from the average of the 
actual rate of discount p in that period. On this assumption 
we may take the average discount rate in each period to be our 
first approximation of the average p, and thus may correlate 
the average yields of Consols and average discount rates within 
the selected periods and analyse the regression equations by 
means of formula (14), 


The average yield of Consols and the average discount rate 
for the selected periods from 1849 to 1938 are given in Table 18. 

Table 18. The Average Yield of Consols and (he Average Discount Rate, 
Selected Periods, 1849-1938 

Avenge yield of Average Discount 
Interval Consols Hate 

(in percentages) 

1849-1880 3-21 3-66 

1881-1887 2-98 2-82 

1888-1893 2-63 2-68 

1894-1900 2-38 2-18 

1901-1909 2-82 3 09 

1910-1914 3-27 3-4 

1915-1918 4-30 4-3 

1919-1921 5-07 5 09 

1922-1931 4-48 3-76 

1932-1938 3-25 0 82 

Source: T. T. H'llliams, 'The Rate of Discount and the Price of Consols' 
Journal of the Royal Siatisttcal Society, February 1912, • United Kingdom, 
Annual Abstract of Statistics; Bank of England, Statistical Summary. 

Pig. 6 'presents the same data on a scatter diagram. It will be 
seen that most of the points He very close to two straight lines 
/iB and AiBi The points corresponding to the intervals before 
World War I lie close to the line AS except those representing 
1881-1887 and 1910-1914. The points corresponding to the 
post-war periods lie close to the line A/Bj, which is considerably 
above AB. Finally, the war period 1915-1918 is represented 
by a point lying between AB and AiBi. It must be noticed 
that the position of the point 1881-1887 above AB is accounted 
for by the fact that the yield of Consols in this period did not 
reflect the level of the 'pure long-term rate* but was ‘loo high’ 
owing to expected conversion.* 

The results obtained may be plausibly interpreted in terms of 
formula (14) In the period 1849-1909 the coefficients g, r„ax 
and < were more or less stable, and therefore we have a linear 
functional relationship between r and p, represented by AB. 
After this period these coefiicients underwent a definite change, 
chiefly during World War I, and then became stable again in 
the post-war period, so that the points p, and r are in this 
period situated on the straight line AiBj. The points 1910- 

• See R. O. Hawirey, A Censury of Bank Rale, London, 1938. 
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1914 and 1915-1918, lying belueen AB and /fjBi, represent 
the period during >shich the shift from AB to A^B^ occurred 
From the equations of the lines AB and AjBi the coefhaents 
^and < may now be obtained for the 1849-1909 and 1919-1938 
periods respectively. 

The equation of (1849-1909) is 

/' = 0-550p,+ M7 
If we compare it with formula (14), 


(14) 


1 1 


wc obtain two equations 
1 


With regard to the expected maximum long-term rate we may 
assume that it is approximately 3*4, for this was the maximum 
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rate in ihe period in question and the level of /• at the beginning 
of the period was not much lower. It is then possible to determine 
from the last equations the coefficients g and e. We obtain: g 
= 2-78, e = 0-65. 

The equation for the period 1919-1938 is 
r=0-425/., + 2-90 

and consequently 

— ! — = 0-42S and = 2-90 

1 + — I + — 

fmai 

Here may be assumed equal to S'l, this being the level 
reached at the beginning of the period and never exceeded 
thereafter. Thus, we obtain: 6-9, « — 0-07. 

We may now put together the results of our calculation: 

Period g c 

1849-1909 2-78 3-40 0 65 

J9I9-1938 6-90 5)0 0 07 

From the point of view of confirming our theory the most 
important result is that « (the advantage, abstracting from 
the risk of depreciation, of bonds as compared with bills) is 
small, as we expected it to be for a priori reasons. If the coeffi- 
cient of p, in the post-war period had been not 0-425 but, say, 
0-25, we should, ceteris paribus, have obtained for e the value 
3-7, which would be obviously absurd and so would disprove 
our theory t 

The coefficient g is small as compared with 100, both in the 
pre-war and the post-war periods — ^which is again in accordance 
with <1 priori argument. The considerable rise in g (about 2-5 
times) between these two periods is explained by the much 
greater fluctuations in r after 1914 and by the rise in income 
taxes and surtaxes. The definite nse in g In combination with 
the increase in r„„ accounts for the shift of the line AB to the 
position AiBi. 

* The theory would not be disproved, however, if ♦ were smiU and itesative, 
atlhough accordin* to our theory il should be positive. The empirical laquuy 
outlined here is of necessity approximate in character and thus may easily render 
a small negative c instead of a small positive one. 
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StabiUty of the long-tenn rate of Interest during the business 
cjcle 

A glance at Fig. 5 v.ill show that major changes in the long- 
term rate do not follow a six- to ten-year cyclical pattern 
Apart from minor fluctuations there is something like one »a\e 
from 1849 to 1914. This period is followed by that of the war 
and post-war inflation After the descent from the peak reached 
at the beginning of the twenties the long-term rate is stabilized 
until the Great Depression when a downward trend continuing 
into the second half of the ’thirties appears The res-ersal of this 
trend m the last two jears before World War II is due to the 
political situation 

In Tabic 19 the yield on Consols is gisen for the penod 
1929-1938 and the yield of U.S. treasury bonds for 1929-1940. 


Table 19. Tlie Lons-Terni Rale of Ifttertst in the Lmled Kingdoin and 
the United States dorins the Great Depression 

rteUonUK YttldcnVS 
Yrar 2i%C0KSob Treasury Bonds 

(in pertenuro) 

1929 4 «0 3 60 

1930 4 4S 3 29 

I93t 4 39 3 34 

!932 3 74 3 68 

1933 3 39 3 31 

1934 3 10 3 12 

1935 2 89 2 79 

1936 2 94 2 69 

1937 3 27 2 74 

1938 3-37 2 61 

1939 • 2 41 

1940 • 2 26 

(•) War year*. 

Source' Bank of England Stausucal Summary. Board of Ca\ernors of the 
Federal Reserre S}stem, Banking and Monetary Statistics 

In both countries the main feature is the dowTiward trend which 
results from the long-run fall in the short-term rate. Howeser, 
the American series differs at two points: (o) there is a significant 
increase in the United Slates long-term rate in 1932 reflecting the 
intensity of the financial panic; (6) there is no rise in 1937 and 
1938 in contrast to the United Kingdom where the long-term 
rate was affected by the world political situation In neither 
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series can any definite cyclical pattern be seen. In particular, 
there is no significant fall like that in the short-term rate until 
1934. 

The fact that the long-term rate does not show marked 
cyclical fluctuations is fully in line with the above theory. The 
short-term rate normally falls in a slump and rises in a boom 
because the supply of money undergoes smaller fluctuations 
than the value of transactions. But the long-term rate reflects 
these fluctuations only to a small extent. Indeed, the long-term 
rate is based on the average short-term rate expected in the 
next few years rather than on the current short-term rate; 
moreover, the long-term rate changes considerably Jess than 
the expected short-term rate because the increase in it, that 
is, the fall in the price of bonds, makes the risk of their 
further depreciation less likely (see p. 82). 

Some authors have attributed to the rate of interest an 
important role among the forces underlying economic fluctua- 
tions. As ft is the long-term rate that is relevant to the deter* 
mination of investment and thus to the mechanism of the 
cyclical process, the results arrived at above are of considerable 
significance. Indeed, in view of the fact that the long-term rate 
of interest, for reasons discussed above, does not show marked 
cyclical fluctuations, it can hardly be considered an important 
element in the mechanism of the business cycle.t 
» Cf. p 99 below. 



Part 4 


Determination of Investment 



8 


Entrepreneurial Capital and 
Investment 


The size of the ftnn and entrepreneurial capital 
Two factors are usually mentioned as limiting the size of a 
firm; (1) dis-economtes of a large scale; and (2) limitations of 
market, the expansion of which would require unprofitable price 
reductions or increases in selling costs. The first of these factors 
seems to be rather unrealistic. It has no technological basis 
because, although every plant has an optimum size, it is 
still possible to ha\e two, three, or more plants. The argument 
with respect to difficulties of management arising out of 
large-scale enterprise also seems doubtful since adequate 
measures of decentralization can always be introduced to 
meet this problem. The limitation of the size of the firm by 
the market for its products is real enough but it leaves unex- 
plained the existence of large and small firms in the same 
industry. 

There is, however, another factor which is of decisive im- 
portance in limiting the size of a firm: the amount of the 
entrepreneurial capital, i.c. the amount of capital owned by 
the firm. The access of a firm to the capital market, or in other 
words the amount of rentier capital it may hope to obtain, is 
determined to a large extent by the amount of its entrepre- 
neurial capital. It would be impossible for a firm to borrow 
capital above a certain level determined by the amount of its 
entrepreneurial capital. If, for instance, a firm should attempt 
to float a bond issue which was too large in terms of its entre- 
preneurial capital, this issue would not be subscribed in full. 
Even if the firm should undertake to issue the bonds at a higher 
rate of interest than that prevailing, the sale of bonds might 
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not be improved since the higher rate in itself might raise 
misgivings with regard to the future solvency of the firm. 

In addition, many firms will not use to the full the poten- 
tialities of the capital market because of the ‘increasing risk’ 
involved in expansion. Indeed, some firms may even keep 
their investment at a level below that of the entreprenuerial 
capital, a part of which may be held in securities. A firm con- 
sidering expansion must face the fact that, given the amount of 
the entrepreneurial capital, the risk increases with the amount 
invested. The greater the investment in relation to the entre- 
preneurial capital, the greater is the reduction of the entre- 
preneur’s income in the event of an unsuccessful business 
venture. Suppose, for instance, that an entrepreneur fails to 
make any return on his business. Now, if only a part of his 
capital is invested in business and a part is held in first-rate 
bonds, he will still derive some net income from his capital. 
If all of his capital is invested his income will be zero, while, 
if he has borrowed, he will suffer a net loss which, if it con- 
tinues long enough, must drive his business out of existence. 
It is clear that the heavier the borrowing the greater will be the 
danger of such a contingency. 

The size of a firm thus appears to be circumscribed by the 
amount of its entrepreneurial capital both through Its influence 
on the capacity to borrow capital and through its effect on the 
degree of risk. The variety In the size of enterprises in the same 
industry at a given time can be easily explained in terms of 
differences in entrepreneurial capital. A firm with a large 
entreprenuerial capital could obtain funds for a large invest- 
ment whereas a firm with a small entrepreneurial capital could 
not. Differences in the position of firms arising out of differences 
in their entrepreneurial capita! are further enhanced by the 
fact that firms below a certain size have no access whatever to 
the capital market. 

It follows from the above that the expansion of the firm 
depends on its accumulation of capital out of current profits. 
This will enable the firm to undertake new investment without 
encountering the obstacles of the limited capital market or 
‘increasing risk.’ Not only can savings out of current profits 
be directly invested in the business, but this increase in the 
firm’s capital will make it possible to contract new loans. 
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The problem of joint-stock companies 

Legitimate doubt may arise as to tthether the above limita- 
tions to investment are applicable in the case of joint-stock 
companies. If a company issues bonds or debentures the situa- 
tion IS not materially altered. The greater the issue the more 
are dividends impairrf in the event of an unsuccessful business 
venture. The position is similar in the case of an issue of pre- 
ference shares (the fixed return on which is paid from profit 
before any return accrues to ordinary shares) But what about 
an issue of ordinary shares? Pnma facie it would seem that no 
limits are set to such an issue, but m fact there are quite a few 
restraining factors. 

(fl) It should first be stated that a joint-stock company is 
not a ’brotherhood of shareholders' but is managed by a con- 
trolling group of big shareholders while the rest of the share- 
holders do not differ from holders of bonds with a flexible rate 
of interest Now, this group, tf it is to continue to exercise 
control, cannot sell an unlimited number of shares to the 
•public.’ It is true that this ‘difficulty’ may be partly overcome, 
for instance, by building up holding companies.* Nevertheless, 
the problem of the maintenance of control by top shareholders 
exerts some restraining influence upon issues to the 'public.' 

(b) There is a risk that the investment financed by an issue 
of shares may not increase company profits proportionately 
as much as the issue increased the share and resen-e capital. 
If the rate of return on the new investment does not at least 
equal the old rate of profits, then the dividends of the old 
shareholders in general and of the controlling group in parti- 
cular will be ‘squeezed.’ Risk of this type is, of course, the 
greater the larger the new issue. This is, therefore, another 
case of ‘increasing risk.' 

(c) Share issues arc restrained by the limited market for 
shares of a given company. The ‘public’ tend to distribute 
their risks by holding a variety of shares. It will be impossible, 
therefore, to place more than a limited amount of new shares 
at a price which would be reasonable from the point of view 

I A croup pCKseuing; St per cent oTsham of a company surts a new company 
to hold their shar« The group retaiiu 5t per cent of the shares of the new 
company and sells 49 per cent to ihe public. It now controls the holdinji company 
and through it the old company with only about 26 per cent of the capital of the 
latter, while it has about iS per cent of this capital in cash which it u free to 
invest in a new share issue of the old company. 
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of the old shareholders. For the latter the price at which new 
shares are sold is of crucial importance. Indeed, if this price is 
‘too low’ in relation to expected profits, a Situation similar to 
that considered under (b) will arise. The new issue will not 
increase the earning capacity of the company proportionately 
as much as its share and reserve capital and this will result in a 
‘squeezing’ of the dividends of the old shareholders. 

All this points to the fact that a joint-stock company also 
has definite limitations to its expansion. This expansion depends, 
as in the case of a family concern, on the accumulation of 
capital out of current profits. This increase in the entrepre- 
neurial capital, however, is not confined to the undistributed 
profits of the company. Subscriptions of share issues by the 
controlling group which are closely connected with the group’s 
‘personal’ savings should be considered as another form of 
accumulation of entrepreneurial capital. 

The ‘mtemal’ accumulation of capital provides resources 
which can be ‘ploughed back’ into the business. Moreover, 
such an accumulation facilitates new issues of shares to the 
‘public’ because it helps to overcome the obstacles enumerated 
above, (n) When the accumulation takes the form of sub- 
scriptions to share issues by the controlling group, it permits 
the issue of a certain amount of shares to the ‘public* without 
infringing upon the command of the group over the majority 
of shares, (b) A growth in the size of the firm through ‘internal 
accumulation of capital decreases the risk involved in issuing a 
given amount of shares to the ‘public’ to finance new invest- 
ment. (c) An increase in the capital of the company without 
recourse to the ‘public’ will tend to widen the capital market 
for the shares of that company since, in general, the larger a 
company is the more important will its role in the share market 
be. 


Concluding remarks 

The limitation of the size of the firm by the availability of 
entrepreneurial capital goes to the very heart of the capitalist 
system. Many economists assume, at least in their abstract 
theones, a state of business democracy where anybody endowed 
with entrepreneurial ability can obtain capital for starting a 
business venture. This picture of the activities of the ‘pure’ 
entrepreneur is, to put it mildly, unrealistic. The most important 
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prerequisite for becoming an entrepreneur is the o^vnership of 
capital. 

The abo\e considerations are of great importance for the 
theory of determination of in'estment. One of the important 
factors of investment decisions is the accumulation of firms* 
capital out of current profits. We shall deal with this subject 
m detail in the next chapter.* 

' The problem} discussed here are also of considerable importance for the 
theory of concentration of capital cf J Sleuidl. ‘Capitalist Enterprise and Risk,' 
Ozford Eco’tomte Paptn, March 1945 
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9 

Determinants of Investment 


Detenninaots of fixed capital investment decisions 
Our problem here is to find the determinants of the rate of 
investment decisions, i.e. the amount of investment decisions 
per unit of time. Investment decisions in a given period, deter- 
mined by certain factors operating in that period, are followed 
by actual investment with a time lag. The time lag is largely due 
to the period of construction, but also reflects such factors as 
delayed entrepreneurial reactions. If the amount of fixed capital 
investment decisions per umt of time is denoted by D, and 
investment in fixed capital by F, we shall have the relation: 

= ( 15 ) 

where the lag, r, is the horizontal distance between the time 
curve of investment decisions per unit of time, D, and the time 
curve of investment in fixed capital, F.* 

We shall approach the problem of the determinants of fixed 
capital investment decisions as follows. If we consider the rate 
of investment decisions in a short penod we can assume that 
at the beginning of this period the firms have pushed their 
investment plans up to a point where they cease to be profitable 
either because of the limited market for the Ann’s products or 
because of ‘increasing risk' and limitation of the capital market. 
New investment decisions will thus be made only if in the 
period considered, changes in the economic situation take 
place which extend the boundanes set to investment plans by 
those factors. We shall take into consideration three broad 
categories of such changes in the given period: (o) gross 
I It should be ooticed that investment decisions are no' strictly irrevocable. 
The eaacellaijon of lavejtmeni ordm, aitbough involving considerable loss, can 
and does take place This is a factor, tbercfoie, «hich disturbs the relationship 
between investment decisions and mvestroent as desenbed by equation (15). 
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accumulation of capital by firms out of current profits, i.c. 
their current gross savings; and (fr) changes in profits and 
changes in the stock of fixed capital which determine conjointly 
changes m the rate of profit. Let us examine these factors in 
more detail. 

The first factor has been dealt with in a general way m the 
preceding chapter Investment decisions arc closely related to 
‘mtemar accumulation of capital, i,e to the gross savings of 
firms There will be a tendency to use these savings for invest- 
ment, and, in addition, investment may be financed by new 
outside funds on the strength of the accumulation of entre- 
preneurial capital. The gross savings of firms thus extend the 
boundaries set to investment plans by the limited capital 
market and the factor of ‘increasing risk ’ 

The gross savings of firms consist, strictly speaking, of 
depreciation and undistributed profits We shall include with 
these, however, the 'personal savings’ of the controlling groups 
invested in their own companies through subscriptions to new 
share issues This concept of gross savings of firms is thus 
somewhat vague We shall get around this difficulty by assuming 
that the gross savings of firms as conceived above arc related 
to total gross private savings {inicr aha as a result of the corre- 
lation between profits and national income, see p. 59 above). 
On this assumption the rate of capital investment decisions, D, 
IS an increasing function of total gross savings, 5. (We imagine 
that investment decisions and investment arc in real terms — 
i c. their values arc deflated by the index of prices of investment 
goods. Thus. It follows directly that gross savings also have 
to be deflated by the index of prices of investment goods.) 

Another factor which influences the rate of investment 
decisions is the increase in profits per unit of time. A rise in 
profits from the beginning to the end of the period considered 
renders attractive certain projects which were previously con- 
sidered unprofitable and thus permits an extension of the 
boundaries of investment plans in the course of the period. 
The value of the rcsultme new investment decisions divided by 
the length of the period gives us the contribution of the change 
of profits per unit of lime to the rate of investment decisions in 
the period considered. 

NVTicn the profitability of new investment projects is being 
weighed, expected profits arc considered in relation to the value 
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of the new capital equipment. Thus, profits arc taken in relation 
to the current prices of investment goods. We can allow for 
this factor by deflating profits by the price index of investment 
goods. In other words, if we shall denote aggregate gross 
profits after taxes deflated by the prices of investment goods 
by P,^ we can say that ceteris paribus the rate of investment 
A/* 

decisions, D, is an increasing function of 

Finally, the net increment of capital equipment per unit of 
time affects adversely the rate of investment decisions, i.e. 
without this effect the rate of investment decisions would be 
higher. Indeed, an increase in the volume of capital equipment 
if profits, P, are constant means a reduction in the rate of 
profit. Just as an increase in profits within the period considered 
renders additional investment projects attractive, so an accumu- 
lation of capital equipment tends to restrict the boundaries of 
investment plans. This effect is most easily seen in the case 
where new enterprises enter the field and thereby render invest- 
tnent plans of the established firms less attractive. If we denote 
the value of the stock of capital equipment deflated by appro- 
priate prices by K we can say that the rate of investment 

decisions, D, is ceteris panbus a decreasing function of 

To sum up: the rate of investment decisions, D, is, as a first 
approximation, an increasing function of gross savings, S, 

£sP 

and of the rate of change in aggregate profits, and a 
decreasing function of the rate of change in the stock of capital 
equipment, Assuming, moreover, a linear relation we have: 


D=^aS+b^ ~c^ + d (16) 

where is a constant subject to long-run changes. 

As according to equation (15): 


1 The concept of ‘real’ gross profits, P, in Chapters 3. 4 and 5 di/Ten from the 
present one ici that there the price index implicit in the delation of the gross 
product of the private sector was used as deflator. 



( 16 ') 


we also ha\c for investment in fixed capita! at time f. 


F,., = ^S, + b-p ~d 


Factors not taken into consideration 

It may be questioned why changes in the rate of interest, 
which have an opposite cflcct to changes in profits, were not 
considered as a co-determinant of investment decisions This 
simplification is based on the fact that according to the above 
(see p 8S) the long-term rate of interest {as measured by 
yields of government bonds) docs not show marked cyclical 
fluctuations 

It is true that the yields of business debentures sometimes 
increase appreciably during depressions because of crises of 
confidence The omission of this factor docs not invalidate the 
above theory since the rise m the yields of the securities m 
question works m the same direction as the fall m profits 
(although It IS of much less significance) Thus, this effect may 
be roughly accounted for m the discussion of the business cycle 
by a somewhat higher coefficient b in equation (16) 

It IS still necessary, however, to consider the problem raised 
by the fluctuations of share yields, that is. of the ratios of 
current dividends to share prices. The movement of yields of 
preference shares shows very much the same pattern as that of 
the yields of debentures and may be taken into consideration 
m the same way. This ts not. however, at least not fully, the 
case for ordinary shares. Although this factor seems to be in 
general of limiirf importance this is not to deny that it may 
vitiate to some extent the application of the above theory. 

We shall now consider briefly an entirely dilferenl factor 
which was not taken into account in building up equation (16), 
namely, innovations We assume that innovations, m the sense 
of gradual adjustments of the equipment of a firm to the 
current state of technology, arc part and parcel of ‘ordinary’ 
investment as determined by this formula. The immediate 
cffecl of a new mvention is discussed m Chapter 15 in con- 
nection with the theory of economic development. It will be 
seen there that these elTccts arc reflected in the level of </. The 
same is true of the long-run changes in the rate of interest or 
in the share yields. 
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Tffo special cases of the (beoiy 
It can, be shown that equation (16) covers, as special cases, 
some of the existing theories of investment decisions. 

Let us first assume that the coefficients a and c are equal to 
zero so that the equation is reduced to 


D 


+ d 


Let us assume in addition that d is equal to depreciation. It 
follows that net investment is detennined by the rate of change 
in ‘rear profits. This case corresponds roughly to the so-called 
acceleration principle. It is true that this principle establishes a 
relationship between net investment and the rate of change in 
output rather than in profits and that the theoretical foundations 
are different from those given above, but the final results arc 
much the same because of the inter-relationship between ‘real’ 
profits and aggregate output (sec Chapter 5). 

With respect to the theoretical problem, it would appear to 
be more realistic to base the ‘acceleration principle’ on the 
grounds suggested above (see p. 97) than to deduce it, 
from the necessity of expanding capacity in order to increase 
output. It is well known that large reserve capacities exist, at 
least throughout a considerable part of the cycle, and that 
output, therefore, may increase without an actual increase in 
existing capacities. But, whatever the basis of the ‘acceleration 
principle’ may be, it is inadequate not only because it does not 
take into consideration the other determinants of investment 
decisions examined above, but also because it does not agree 
with the facts In the course of the business cycle the highest 
rate of increase in output will be somewhere close to the 
medium position (see Fig. 7). It would follow from the 
‘acceleration principle’ that the highest level of investment 
decisions would come into existence at that time. This, however, 
is unrealistic. Indeed, it would mean that the time lag between 
investment decisions and aggregate output would be about 
one-fourth of the business cycle or 1-5 to 2-5 years. As it is 
difficult to assume that the lime lag between investment decisions 
and actual investment would be more than one year,* it would 
mean that the actual investment m fixed capital would ‘lead* 
output by 0-5 to 1'5 years. The available data do not sub- 
> CT. p. 109 below. 
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Fic 7 apital invntrncRi dcciiiom. O. and aggregate output. O (reduced 

to ihe ume amplitude) according lo (he ‘acceleration pnnaple ' 


stantiatc such a lag This will be seen, for instance, from Fig. 8 
where the time cur^es of imestment in fixed capita! and output 
(gross product of the prtsate sector) arc gisen for the United 
Slates for the period 1929-I940.t !t appears that no appreciable 



?9 30 SI 3Z 33 34 35 36 37 M 39 40 

Fic 8. Fluctuatioru in fixed capital inveatment and grou product of the 
private wcior (reduced lo ihe same amplitude and after the 
elimination of the intentning trend). United States. 1929-1940 


time lag is discernible. The regression equation, patterned on 
our equation (16'), which we obtain below for United States 

* The lime cun« are reduced to the same amplitude and the intervening trend 
II eliminated, (for details see Suiistica) Appendix, Note 10 ) 
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investment in fixed capital for tins period (see p. 112), also 
does not conform at all to the ‘acceleration principle.’ 

We obtain the second special case of our theory by assuming 
that a given amount of new savings affects investment decisions 
to an equal extent, that is, by assuming that a is equal to 1. 
We also assume that the constant t/ is equal to 0. Thus, we have; 


AP 

= + 


A^: 


If in addition the assumption is made that inventories are stable 
throughout the cycle and that the export surplus and the 
budget deficit are both equal to zero, it follows that savings, S, 
are equal to actual irivestment in fixed capital, F (because 
savings are equal to investment in fixed capital and inventories 
plus export surplus plus budget deficit). We thus obtain; 




and taking into consideration that 


A-A-r 


At 

aat, 

s b—. c^~ 

At At 


Now it is clear from the last equation that if profits, P, and 
the stock of capital equipment, K, arc constant, so is the rate of 
investment decisions, D (because Z>, = A-t)- When profits 
increase to a new level, so does Z> (because during the period 
when P IS increasing A > A-t)- When the stock of capital 
equipment, K, rises to a new level, D declines (because during 
the period when K is increasing D, < D,_t)- It follows that the 
rate of investment decisions is an increasing function of the 
level of profits and a decreasing function of the stock of capital 
equipment. This is the relationship which was the basis of the 
theory of the business cycle ^veo in my Essays on the Theory of 
Economic Fluctuations. Thus this theory also appears to be a 
special case of the present one. 

It is sometimes assumed that the relationship obtained here 
as a special case is operative under all conditions, on the 
following grounds. The expected rate of profit may be assumed 
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to be an increasing function of ‘real’ current profits and a 
decreasing function of the stock of capital equipment. It is 
further considered obvious that the higher the expected rate 
of profits the higher the level of investment in fixed capital will 
be.* The latter, however, is plausible only at first glance. The 
relation ceases to be obvious when it is remembered that we 
consider here the amount of investment decisions per unit of 
time. If a certain level of the rate of profits is maintained for 
some time, then the firm would make all the investment decisions 
which correspond to that rate of profits so that after that, 
unless some new facts came into the picture, no decisions would 
be forthcoming. It is the full reinvestment of savings coupled 
with the equality of savings and investment in fixed capital 
that assures, m the special case considered, the maintenance of 
the level of investment decisions per unit of time when the rate 
of profits IS constant. But once these fairly rigid assumptions are 
dropped the theorem ceases to be true and a more general 

approach based on the equation D = aS-¥ is 

necessary. 

Examinatloa of the fundamental equation 
Before proceeding with an examination of the coefficients of 
equation (160 it will be useful to alter it somewhat. Let us first 
take into consideration the fact that the rate of change in fixed 
capital equipment is equal to investment in fixed capital net of 
depreciation in the same period : 



where S is depreciation of equipment due to wear and tear and 
obsolescence. Thus, equation (16*) can be written as follows: 
t^P 

i^»+T — 05, + — <fF, — S) + 

Let us now transfer — cF, from the right-hand to the left-hand 
side of the equation and divide both sides of the equation bv 
1 -f c: 

+ cF, ^ a b cS + d 

1+c 1+c' l-fcdr l+c 

I Such also my conccpOon tn my early papers in Jlevue d'Ennomie 
roliluiue and Economeirica referred to atxwe. 


103 



The left-hand side of the equation is then a weighted average 
of F,^.^ and F,. We can assume as a good approximation that 
it is equal to an intermediate value F,^^ where 5 is a time lag 
less than t. As c is likely to be a rather small fraction,* 6 is of 
the same order as t. We can now write: 


F _ —f—c. , AP, cS + rf 

'+0 1 + /' + 1 + c Ar 1 + c 


The determinants of investment in fixed capital are thus reduced 
to past savings and to the past rate of change in profits. The 
negative eflert of an increase in the stock of capital equipment 
is reflected in the denominator 1 -J- c. To simplify the form of 
the equation we shall denote 


b 

l+c 


,, , eS + </ ,, 

b and = d 

1 -He 


No such abbreviation will, however, be introduced for 

’ 1 -H c 

because its dependence on a and c (the coefficients of savings, S, 
and of the rate of change in the stock of capital equipment, 

respectively, in the initial equation) is of significance for 

the subsequent discussion. We thus can write our equation 
finally in the form 


We shall now examine the coefficients of this equation. The 
constant d' is subject to long-run changes.^ An analysis of the 
> Cyclical fluctuations in the stock of capital. K, in percentage terms are rather 
small. Thus, changes in the rate of profit resulting from this factor are small as 
*-ell. Consequently, fluctuations in investment in fixed capital are ^ounted for 
to a much greater extent by changes m S and ^ than by those in (although 
the latter may be of considerable significance in certain phases of the cycle, as 
will be seen m Chapter II). In other words, the amplitude of fluctuations in 
IS much smaller than that m F. But as ^ is the net investment in fixed 
capital (and the depreciation 5 undergoes only riight cyclical fluctuations) this 
means that c is small as compared with I. 

t d' denotes On p. 98 d was assumed to be a constant subject to 

long-run changes. Depreciation, 9, fluctuates only very little in the course of the 
business cycle, but in the long run it vanes ra line with the volume of capital 
equipment. 
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factors on which these changes depend is given in Chapter 15. 
However, as will be seen below its value is not relevant in a 
discussion of the business cycle. Nothing can be said on a priori 
basis about the coefficient b\ although, as will be seen, its value 
is of decisive importance in determining the character of 
cyclical fluctuations. It will thus be necessary to consider a few 
alternative cases With different values of this coefficient. The 
only coefficient about which we shall make definite assumptions 

. a 

at this stage is . 

1 -h c 

The coefficient a, which indicates by how much investment 
decisions, Z), increase as a result of increments in total current 
savings, 5", will be influenced by various factors. First, the 
increment in the ‘intemaV savings of the firms which is relevant 
for investment decisions is smaller than the increment m total 
saving. This factor in itself would tend to make a less than 1 . 
Another factor works m the same direction. The reinvestment 
of savings on a ceteris paribus basis, that is with constant 
aggregate profits, may encounter difficulties because the market 
for the firm’s products is limited, and expansion into new spheres 
of activity involves considerable risk. On the other hand, an 
increment in ‘internal’ savings enables the firm to absorb out- 
side funds at a higher rate if investment is considered desirable. 
This factor tends to increase investment decisions by more 
than the increment in ‘intcmar savings. These conflicting 
factors leave us still uncertain about whether a will be greater 
or less than 1. 


According to the above, this reflects the negative influence upon 
investment decisions of an increasing stock of capital equipment. 
We shall assume that this coefficient is Jess than I for the 


following reasons. It will be seen below that with — ~ > 1 

1 + c 

there would be in fact no business cycle at all (see Chapter II), 
and the long-run development of the capitalist economy also 
would be different from the process we know (see Chapter 14). 
■Moreover, the analysis of the United States data for the period 

1929-1940 yields for a value significantly less than I. 
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Since the coefficient r is a rather small fraction (see p. 104 above) 
< 1 means that a cannot be much higher than 1 (and, 
of course, it can be < 1). 


Investment in inventories 

In our analysis of investment in fixed capital we arrived at 
equation (17) which indicates that fixed capital investment 
decisions are a function both of the level of economic activity 
and of the rate of change in this level. Indeed, the amount of 
savings, S, in the equation is associated with the level of econo- 

AP 

mic activity, while the rate of increase in profits, is related 

to the rate of change in this level. It is for this reason that the 
‘acceleration principle’ which bases itself on the rate of change 
only is inadequate for the explanation of investment in fixed 
capital. However, for investment in inventories, the ‘acceleration 
principle* seems to be a reasonable assumption. 

It is indeed plausible to assume that the rate of change in 
the volume of inventories is roughly proportionate to the rate • 
of change in output or the volume of sales. However, empirical 
Investigations of changes in inventories show that here also a 
significant time lag between cause and effect is clearly dis* 
cernible. This is accounted for by the fact that a rise in output 
and sales does not create any immediate need for an increase in 
inventories because a part of inventories serves as a reserve 
and, therefore, it is temporarily possible to increase the velocity 
of turnover of total inventories. It is only after some time that 
inventories are adjusted to the new higher level of output. 
Similarly, when output falls the volume of inventories is 
accordingly curtailed, but only after a certain delay and in the 
meantime there is a decline in their velocity of turnover. 

There arises the question whether the availability of capital 
does not play a significant role in investment in inventories as 
it does in investment in fixed capital. In other words, whether 
we should not assume that investment in inventories depends . 
not only on the rate of change in output, but on the influx of / 
new savings as well. This, however, does not seem in general 
to be the case since inventories arc semi-liquid assets and short- 
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tenn credit can be depended upon to finance any expansion Jn 
step with output and sales. 

In the light of the above we can relate investment in inven- 
tories, /, to the rate of change in output of the private sector, 

with a certain time lag. According to the information 

available this time lag seems to be of a similar order to that 
mrolved in fixed capital investment, t. For the sake of simplicity 
we shall assume that the inventory time lag is equal to 8 which 
is of the same order as t. (See p. 104.) We thus can write for in- 
vestment m inventories: 


It should be noticed that the coefficient e and the time lag 6 
are really averages. The relationship between changes in 
inventones and changes in output is very different for various 
commodities, and changes m inventories have no direct relation 
to changes in output of scnices (also included m 0!) If any 
stability in e can be expected at all it is only on the basis of a 
correlation between fluctuations of various components of the 
total output of the private sector, O. 

It should be noticed that the phenomenon of accumulation 
of unsold goods is accounted for at least partly by the time 
lag 6 m the equation (18). Indeed, when the volume of sales 
stops rising and begins to fall, inventories according to our 
formula will continue to rise for a time. This is not to deny, 
however, that in such circumstances the accumulation of 
unsold goods may continue on a larger scale than suggested by 
this formula. This deviation from the formula probably does 
not have a very serious bearing upon the overall theory of the 
trade cycle because this ‘abnormal’ accumulation, of inventories 
is frequently liquidated in a relatively short lime. 


Formula for total iavestmeut 

We obtained above the following formulae for investment in 
fixed capital, F, and for investment in inventories, J: 
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Adding these two equations we obtain a formula for total 
investment, /: 




( 19 ) 


S, on the right-hand side depends on the level of economic 
activity at lime t, while and depend on the rate oj 

change in this level. The total investment thus depends, according 
to our theory, on both the level of economic activity and the 
rate of change in this level at some earlier time. 



10 

Statistical Illustration 


The problem of time lag 

We shall now apply the investment equation to the United 
States data for the period 1929-1940. A major problem at this 
point IS the selection of the time lag B 

It seems unreasonable to assume either for investment in 
fixed capital or investment in inventories that this time lag 
should be longer than one year or shorter than half a year. 
A longer time lag for investment m fixed capital might perhaps 
be assumed by some It should be noticed, however, that United 
States statistics of investment in fixed capital depend on ship* 
ments of equipment and on ‘value put tn place’ for construction. 
In the latter case, where the work on various structures is 
difTerently advanced, the time lag is about one half of that 
between starts and completions. This, of course, reduces con- 
siderably the chance that the time lag applicable to the analysis 
of the United States data should be more than one year. (Con- 
struction accounts for around 50 per cent of investment m fixed 
capital.) On the other band, it is difficult to imagine this lag to 
be less than half a year especially if we take into consideration 
that B also includes the delayed reaction of entrepreneurs to 
factors determining investment decisions. The same seems to 
be true of inventories. In the light of what is known about their 
movement, it is difficult to assume a time lag shorter than half 
a year. On the other hand, a time lag longer than one year seems 
definitely unreasonable in this case. 

Having fixed the limits for the time lag, 6, we are still left 
with the problem of choosing the ‘right’ 9 within these limits. 
This, however, appears to be an impossible task. In the case of 
investment in fixed capital we obtain with a one-year lime lag 
a reasonable double correlation of investment with savings and 
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the rate of change in profits. Wth a half-year time lag we obtain 
a close correlation of investment with savings, but the rate of 
change in profits has no apparent influence. (The single correla- 
tion coefficient is much higher here than the double correlation 
coefficient in the case of the one-year time lag.) This relation, 
however, in spite of the perfect fit, does not seem to be very 
reasonable. Apart from the fact that according to the above 
theory the rate of change in profits should exert at least some 
influence, it does not seem plausible that such a complex 
phenomenon as investment in fixed capital should be deter- 
mined so perfectly by one variable ordy.^ 

The correlation between investment in inventories and the 
rate of change in the aggregate output appears to be much 
higher for a one-year than for a half-year lime lag. It will be 
seen, however, that the low correlation coefficient in the caSe of 
a half-year time lag is largely due to the fact that investment in 
inventories in 1930 is considerably above the regression line. 
As this was the first depression year this may be interpreted as 
an unusually long delay In adjustment of inventories immediately 
after the turning point in output (see p. 107). It is thus again 
hard to say whether a half-year time lag is Jess appropriate than 
a one-year time lag even though the correlation coefficient in 
the former case is much lower. 

The above discussion indicates that the ‘goodness of fit* is 
here not an adequate criterion for the selection of the time lag 
In the circumstances the only solution seems to be to produce 
two variants of the investment equation basing one on a onc- 
year and the other on a half-year time lag. 


Investment in fixed capital 

We shall first examine the two variants for investment in 
fixed capital. We thus apply the equation 




+ d- 


(17) 


I The dangei ot applying the entenon of 'goodneu of fit' to the determination 
of the time lag between invcsCmeal decisions and actual investment may be 
dlustrated by an extreme case. Imagine that foreign trade and the budget are 
balanced and that the volume of inventories is stable for a number of yean. 
Then, savings are equal to investmenl in fixed capital for all this period Thus, 
the ‘best fit’ for equation (17) would be obuincd for = 0. The 'regression 
eqtnftruif -nviiii “tiiai ’cc F/ = tr/in | ^ ^ w<4 i' ■=-^. Tbit 

‘correlation coefficient’ would, of course, be equal to 1. 
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firstly, on the assumption that = 1, and, secondly, on the 
assumption that 6 — 

In Table 20 the relevant data are shown for the variant 
e = 1. (The period covered is 1930-1940 because savings, 5, 
and profits, P, are for the preceding year and thus the year 1 929 
^is ‘lost.’) 

Table 20. Determination of lorestment in Fixed Capital in the 
United States, 1930-1940 


Assuming 0 — 1 



Invesimen. in 

Gross 

Rate of change 

Calculated 

Year 

fixed capital 

savings 

of gross 

invesimeni 




profits after 

in fixed 




taxes 

capital 


F, 

S,_^ 





(Billions of dollars at 1939 prices)* 


1930 

10 2 

14 6 

~ 1 1 

10 4 

1931 

7 1 

10-9 

-6 6 

6 7 

1932 

4 0 

8 9 

-6 3 

5 6 

1933 

3 5 

3 3 

- 5 4 

2 3 

1934 

4 4 

3 3 

2 6 

4 6 

1935 

S 8 

6 2 

2 9 

6 5 

1936 

7 9 

8 8 

3 5 

8 4 

1937 

9 3 

12 0 

2 0 

10 0 

1938 

7 2 

It 0 

- 1 7 

8 2 

1939 

9 5 

8 8 

- 0 7 

7 1 

1940 

11 4 

12 7 

2 3 

10 5 


• Deflated by price index of investment goods 
Source: Department of Commerce, National Inrome Supplement to the 
Survey of Current Busuiess, 1951. For delaib lee Statistical Appendix, 
^'otes 10, U, 12,afu/U, 

Both the value of investment in fixed capital, F„ and the 
value of total gross savings for the previous year, S',-!, are 
deflated by the price index of investment goods.* The greatest 

liP 

difficulty was confronted In dctennlning the senes — . This 
was done in the following way. We estimated the value of gross 

■ We do not include brokerage fees in gross savings here as we did on p. S6. 
/ For although, as indicated there, it is a type of capital expenditure ic does not 
, increase the total assets ofthecapitalistsand thus does not create entrepreneunal 
capital available for reinvestment For this reason S in Table 20 is not equal to 
/' in Table 13. Another reason for this disoepaocy is that S is deflated here by 
prices of investment goods while /'m Table 13 is deflated by the index implicit in 
the deflation of the gross income of the private sector. 


Ill 



profits after tax deflated by the price irvdex of investment goods 
for the years 1928/1929, I929/J930, 1930/1931, etc., running 
from mid-year to mid-year.i The rate of increase in profits in 

1929 was calculated as the difference between profits in 1929/ 

1930 and 1928/1929, etc. Or, in other words, the rate of change 


Al 


was calculated as 


in profits in the preceding year, ^ 

p.-i-p.-i- 

The correlation of investment in fixed capital, F„ with 
savings of the preceding year, S,^i, and the rate of increase in 
profits also of the preening 'year, — P,_|, can now be 
readily established. The regression equation is as follows: 


F, = 0-6345;_, -f 0-293(P,_t - P,.,) + 1 '76 
The double correlation coefficient is equal to 0-904. The partial 
correlation coefficient between F, and S,-i is 0-888 and that 
between F, and P,,^ — P,_| is 0*684. Investment F, calculated 
from this equation is given in the last column of Tabic 20 for 
comparison with actual F,.^ The coefficient of 5is 0 - 634 and thus 

conforms to our assumption that — in equation (17) is 
less than I (cf. p. 105). * 

We shall now consider the variant ^ As mentioned, ii 
appears that in this case the partial correlation with change in 
profits may be neglected. Thus, in Table 21 there is given only 

F, and S'j.j which is calculated approximately as 
The regression equation is: 

P, = 0*7625,_, + 0-29 

The correlation coefficient is 0-972, which is much higher than 
the double correlation coefficient in the variant 0—1. The 
value of F, calculated from the regression equation is given in 

Table 21. The coefficient , f is equal here to 0-762, which 
^ + a 

again agrees with the assumption concerning -p-r — made 
above. ' + ' 


The actual F, and the values calculated from the regression 
equations for both variants are plotted on scatter diagrams in 
■ See Statistical Appendix, Hand 13 

* No distinct trend appears to be involved. Tha is the reason why no allowance 
was made for trend in the correlation analysis. 
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Table 21. Determination of Investment in Fixed Capital in the 
United States, 1930--ld40 
Assuming 6 “ i 

Investment tn Crow Calculated investment 
Year fixed capita! satoigs m fixed capita! 

F. 

(Billions of dollars at I9J9 prices) 

1930 10 2 12 « 10 0 

1931 7 1 9 9 7 8 

1932 4 0 6 1 5 0 

1933 35 33 2-S 

1934 4 4 4 8 3 9 

1935 5 8 7 5 6 0 

1936 7 9 10 4 8 2 

1937 93 li 5 91 

1938 7 2 9 9 7 8 

1939 9 5 10 8 8 5 

1940 114 14 2 n 1 

Source Department of Commerce, National Income Supplenient to Survey 
of Current Business, 1951 For derails see Siansiieal Appendix, A'otw 
10 and 1 1 

Fig 9, the calculated values being taken as abscissae and the 
actual values as ordinates. The regression line is a straight line 
drawn at 45‘ through the zero point 
Some authors (for instance, Kaldor and myseU) have assumed 
that after investment m fixed capital has reached a certain level 
in the boom it grows more slowly in response to determinants 



Fio. 9. Scatter diagram of calculated and actual investment m fixed capital, 
United Slates. 1929-1940, in billions of doUan at 1939 priced- Calculated 
values — abscissae, actual values — ordinates. 

H r*«o»r o^C.»ii«niic Dynamif, 
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than in the early stage of the boomt and that an analogous 
phenomenon occurs in the slump. Our scatter diagrams do not 
seem to bear out this hypothesis. 

Investment in inventories 

We may consider first the variant ^ = 1. In Table 22 ar« 
shown the quantitative changes in inventories, J, and the 
rates of change in gross product or output of the private sectoi 

in the preceding year, The latter is calculated (as 

in the case of the rate of increase in profits in Table 20) as 

- O,-,- 

Table 22. Determination of Investment in Inventorlu in the 
United States, 1930-1940 
Assuming 0 •• I 

Jnvest/nent In Rate of change In Calculated 
Year inreniorlet* gross product of the investment In 

priratc sector irtventones 

J, 

(Billions of dollan at 1939 pnces) 

1930 0 -0 9 -0 3 

1931 -1-4 -8-8 ~2'0 

1932 - 3 0 -8 5 - 1-9 

1933 - 1-5 - 8-9 - 2 0 

1934 0 6 8-7 l-S 

1935 0 5 2 6 0 5 

1936 2-3 7 0 1 4 

1937 1-7 8 6 J 8 

1938 -It -2 2 s-0 6 

1939 0-3 1-3 0-2 

1940 2 1 7 7 1-6 

* Exclusive of fann inventones. 

Source: Department of Commerce, Mational Income Supplement to the 
Survey of Current Business, 1951 For details see StalisliasI Appendix, 
Notes 14 and 15. 



The regression equation of investment in inventories, J, in 
relation to the rate of change in output in the preceding year 
is as follows: 


J, = 0-215(0, _j - 0,_,*) - 0-08 

The correlation coefficient is 0-913. (The presence of the 
constant —0-08 means that mveniones are changing even 
when output is not. In a unit of time inventories will change 
by —0-08 in addition to the change caused by the movement 
of output. In other words, —0-08 is a trend coefficient for 
inventories. It will be seen that m the period considered the 
trend was insignificant as compared with the changes induced 
by fluctuations in output.) J, calculated from the regression 
equation is given in Table 22 for comparison with the actual 
series. 

For the variant 0 = ^ we shall correlate investment in 
inventories, 7„ with O, — 0,_,. Indeed, 0, — 0,_, gives the 
rate of increase m aggregate output over a period the centre of 
which IS the end of the preceding year. Thus, the time lag 
between J, and O, - 0,_| is half a year. The relevant data 
are given in Table 23. 

The regression equation is 

0-194(0, -0- 13 

The correlation coefficient is here only 0-828 and thus much 
lower than in the variant 0=1. (The significance of the constant 
member, which is here —0-13, has already been discussed 
above.) The comparison of J, with the value calculated from 
the equation (see Table 23) shows a considerable discrepancy 
for 1930. It is this discrcpani^ that is largely responsible for the 
relatively low correlation coefficient. As suggested above, the 
abnormally high level of investment in inventories in 1930 is 
not unnatural since it was the first year after the turning point 
in output. 

disturbing factor. By an exclusion of changes in farm inventones both from total 
output and frOTTi total changes in inventones we roughly ebminate this factor. 
The influence of changes in agricultural output on changes in total output is eon* 
sidcrably reduced in this way, and, in view of the small weight of agncultural 
output in the total output, changes in total output after the above adjusimeni 
^s«t*4^ob<i'Bpproxiira«oinJj enangtsusnon-agncdtiura'i ouspu’t.Tiws UeaiTnehi 
corresponds to a model of an ecooomy ndiete cyclical fluctuations la agncultural 
output is of no great importance, which is reasonable from a methodological 
point of view. 
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Table 23. 


Year 


1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 


. Detenninatlon of Changes In Inrentorles* In the 
United Slates, 1930-1940 
Afsinning 0 ~ i 

Investment m Kale of change in Calculated 

inventories* gross product of the Investment in 
private sector inventories 

J, 

(Billions of dollars at 1939 pnces) 

0 -80 -1-7 

-1-4 -6-3 -1-4 

-3-0 -100 -21 

- 1-5 -0 5 -0 2 

0- 6 6-5 1-1 

0 5 3*8 0 6 

2-3 10-1 1-8 

1- 7 3-2 0-5 

-1-1 -42 -0-9 

0-3 7-3 1-3 

2- 1 8-3 1-5 

• Exclusive of farm inveniones. 


Source: Department of Commerce, National Income Supplement to 
Survey of Current Business, 1951. For details see Statistical Appendix, 
Note 14. 


Total investment 

We can now obtain an equation for total investment, /„ when 
0 = 1 or by adding the respective regression equations for 
investment in fixed capital and investment in inventories. We 
obtain for 0 ~ 1 : 

7, 0-6345, + 0-293(P,_i - P,_^) 

+ 0-215(C?,_j-O,_,) + I-68 

and for 6 = J: 

I, = 0-7625, _j + 0'I94(0, - -f 0-16 

According to these equations, total inwstment is determined by 
both the level of economic activity and the rate of change in this 
level at some earlier time. 
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Part 5 


The Business Cycle 



11 


The Mechanism of the Business 
Cycle 


Equations detenninlng the dynamic process 
We shall assume in this chapter that both foreign trade and 
the government budget are balanced and that workers do not 
save It was shown above m Chapter 5 that given this assump- 
tion the level of economic activity is determined by investment. 
Moreover, it was shown m Chapter 9 that investment is deter* 
mined, with a certain time lag, by the level of economic activity 
and the rate of change in this level. It follows that investment 
at a given time is determined by the level and rate of change in 
the level of investment at some earlier time. It will be seen below 
that this provides the basis for an analysis of the dynamic 
economic process and in particular enables us to show that this 
process involves cyclical fluctuations. 

In addition to assuming a balanced foreign trade and budget 
we shall also assume that the price index for deflating invest- 
ment is identical with (hat for deflating the gross product of the 
private sector. This assumption is not extravagant in view of 
the rather small c)’cLcal fluctuations in the ratio of prices of 
investment and consumption goods (sec p. 27). At the same 
time a considerable simplification is achieved by U. Indeed, it 
appeared necessary above to use different deflators in different 
contexts for the same items. Thus, investment, savings and profits 
were deflated in Chapters 4 and 5 by the same price index as 
that used to deflate the gross product of the private sector. But 
in Chapter 9 investment in fixed capital, savings and profits 
were all deflated by the index of prices of investment goods. 
However, now that the deflators have been assumed identical, 
‘real’ investment, savings and profits have one meaning only. 
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Let us now consider the equations which are reles’ant to our 
inquiry into the business cyde. From the assumption of a 
balanced foreign trade and budget it follows that saving is equal 
to investment: 

S=I 


Employing the same assumption, we may take from Chapter 4 
(see p. 54) the equation relating profits ^tcr tax, P, with some 
time lag, to investment: 




1,.^ +A 
1 -q 


(89 


This equation is based: (o) on the equality between profits and 
investment plus capitalists’ consumption ; and (6) on the relation 
between capitalists’ consumption and profits at some earlier 
time. {A is the stable part of capitalists' consumption and q is 
the coefficient of consumption out of an increment of profits.) 

Furthermore, »e derite from equations (JO) and (9") in 
Chapter 5 (see p. 67) the relation tetween gross product, 0, 
and profits after tax, P: 

O, - y t j * + B (10') 


This equation reflects; (o) the factors detennining the distribu- 
tion of national income; (b) the system of profit taxes; and 
(c) the level of indirect taxes. (The constant B’ and the coeffi- 
cient s' reflect the ‘distribution of income factors’ and the 
system of profit taxes; the constant E stands for aggregate 
indircrt taxes ) 

Finally, Chapter 9 gives us the equation detennining 
investment; 


fl e ^ . .AP. ^ AO, , „ 
= — AV b -h e-T- + d 

1 + c Ar Af 


(19) 


This equation expresses: (o) the relation, with a time lag, 
between investment in fixed capital on the one hand and savings, 
the rate of change in profits and the rate of change in the stock 
of capital equipment on the other (the effect of the change in 
the stock of capital being reflected in the denominator of the 

coeffiaent t-— J»' and (b) the refeKfon iwfwwn in^csfcienf in 
1 + c 

inventories and the rate of change in output. 
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From the latter equation and the assumed equality between 
savings and investment it follows: 


-/, + h' 




AO, 

^ At " 


( 20 ) 


The eqoatioa of the business c)c)e 
Equations (S'), (10') and (20) apply to the dynamic process 
in general. At the present srage, however, we intend to concen- 
trate on the process of the business <^'clc as distinct from the 
process of long-run development. For this purpose we shall 
consider a system which is not subject to long-run development, 
ic. a system which is static except for cyclical fluctuations. It 
will be shown in Chapter 14 that the actual dynamic process can 
be anaJysed into (o) cyclical fluctuations, the pattern of which 
is the same as that m the static system desenbed below; and 
(b) a smooth long-run trend. 

To render our sj-stem ‘static’ wc shall postulate that the 
parameters A, Ef and E, which we have assumed throughout 
to be subject to long-run changes, are stnaly constant. It 
follows directly then from equation (S') that: 

AF, _ 1 Af,.^ 

At 1 At 
and from equation (10') that. 

_JL 

At 1 — At 
or: 

AO, 1 A/,_^ 

At (1 - 9X1 - a*) At 

Both the rate of change in profits and the rate of change in 
output are here expressed in terms of the rate of change m 
investment (with a certain time lag). Substituting these expres- 
AP AO 

sions of — and in equation (20) we obtain: 


} M (1 


a/,-. 


- ?K1 - .■) Al 
t: = + + + (21) 



Thus, investment at time t + 9 is & function of investment at 
time t and of the rate of change in investment at time / — a>. 
The first term on the right-hand side of the equation represents 
the influence on investment decisions of current savings 
(coefficient a) and also the negative effect of the increase in 


capital equipment ^coeffidcnl should t 


the rate of change in profits ^coefficient y ^ “ output 


[‘ 




coeffidenl ^l_^^^l 
In line with our tentative abstraction from long-run changes 
we assumed above that A, S' and E are strictly constant. The 
same must be assumed about d*, but it will be seen that in 
addition the level of d' must conform to another condition 
if the system is to be ‘static.’ Indeed, such a system must be 
capable of being at rest at the level of investment equal to 
depreciation, 5. For this stale of the system investment, J, is 


permanently stable at the level B and is, of course, equal to 
zero. Equation (21) is thus reduced to: 


S = j-^5 + rf' (22) 


which is the condition d’ must fulfil if the system is to be static 
in the sense that there is no long-run change. By subtracting 
equation (22) from equation (21) we obtain: 


=T^c«-*)+r^('''+7 


Let I denote 7 — S, the deviation of investment from deprecia- 
Ai A/ 

lion. As 8 is a constant' = -r- and we have: 


a I /t. , f 

= rf-c' j“Ar 


(23) 


1 As a matter of fact depreciation fluctuates sbehtty in the course of the 
cycle, hut d may becoocetved of as the aventge level of deprea'ation. 
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This is the equation which will serve as the basis of our analysis 
of the mechanism of the business cycle. For the sake of con- 
venience we shall denote; 



by fi. Equation (23) can then be written as; 


h-tp — 




At 


(23') 


The automatic business cycle 

We shall now discuss the cyclical tendency inherent in 
equation (23*) In all of this discussion the assumption that the 

coefficient falls short of 1 is of crucial importance. 

Let us imagine that we start from the position where i, =* 0, 
that is from the point A where investment is equal to deprecia- 
tion (see Fig. 10). Let us imaguie further that > 0- Th>s 

means that before A was reached investment was below but 
was increasing towards the level of depreciation. Now it is clear 



Fro. to. Mypotheucal imw curve of investjnent. 

that /,+, is positive because the first component on the right- 

hand side of equation (23') 7 -— -i, = 0 and the second 
I -F c 
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0. In other words, i has thus increased to point B 
above the depreciation level. 

However, after i has become positive the question of its con- 
tinuing rise, that is whether i,+e is higher than /„ depends on 

the value of the coefficients , ^ and «. Indeed, the first com- 

ponent of that is, ^ is lower than /, because we 

assumed that the coeffident t-~ was less than 1 : and this 
1 +c 

tends to reduce i,+Q below the level of /,. On the other hand, 
the second component is positive because i was rising 

before it reached the level of /, and this tends to increase /, 4 j 
above the level of i,. There are, therefore, two alternatives here: 


that the coefficients and n are such that the rise of 

investment comes finally to a halt at a point C; or that the 
rise continues until economic activity reaches a level where 
a further rise is prevented by scarcities in existing productive 
capacities or in available labour. 

Let us consider the first alternative. After investment has 
come to a halt at C it cannot be maintained at this level, but 
must decline from D to E. Indeed, denoting the top level of ( 
by i.ap we have for point D: 


Thus for 1,40 at point E the component is equal to zero 

and the component — /,„is less than because ■ . < 1 . 

1 -f- f 1 "T C 

Consequently, is less than f,ep and investment declines from 
its highest level to that of point £. 

Subsequently investment will move downwards, that is, 1 , 4 * 

will be lower than i, for two reasons: the component Y^~c' 
will be less than i, and the component will be negative. 
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In this way i will finally fall to zero, i.e. investment will decline 
to the level of depreciation. 

From this point on, the pattern of the boom will be repeated 
in reverse in the slump, ^er the depreciation level has been 
crossed downwards at A‘ the dechne of investment will continue 
until It finally comes to a halt at C. However, investment will 
not be maintained in this position but will increase from D' to 
K and will again reach the depreciation level. 

These fluctuations in investment will be accompanied by 
fluctuations in incomes, output and employment The nature of 
the relationship between investment on the one hand and the 
aggregate real income and output of the private sector on the 
other are set forth in Chapter 5. (Cf. also pp 129-31 of the 
present chapter ) 

The above mechanism of the business cycle is based on two 
elements, (a) When investment reaches the depreciation level 
from below (at point A) it does not slop at this level but crosses 
It, moving upwards. This happens because the rise m investment 
and consequently the rise m profits and m aggregate output 
before the depreciation level is reached causes investment to be 
higher than that level m the subsequent period. Static equilibrium 
can come into existence only if investment is at the depreciation 
level and if m addition it has not changed its level in the recent 
past. The second condition is not fulfilled at A and this is the 
reason why the upward movement continues. When invest* 
meat reaches the depreciation level from above (at A") the 
situation is analogous, i e. investment does not stop but crosses 
the depreciation level moving downwards. 

(b) When the upward movement of investment comes to a 
halt it does not stay at this level, but starts to decline. This 

happens because the coelBcient — is less than 1, which 
I + c 

reflects the negative influence upon investment of the increasing 
capital equipment (c > 0) and possibly also the factor of 
incomplete reinvestment of saving (if a < 1). If there were a 
full reinvestment of saving (i.e. a = I) and if the accumulation 
of capital equipment could be disregarded (i e. if c were neg- 
ligible) the system would be maintained at its top level. But, 
Vn lact, the accumulation of capital equipment, which with a 
stable level of economic activity makes for a falling rate of 
profit, docs have a tangible adverse effect on investment (i.e. c 
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is not negligible). Moreover, the reinvestment of savings may 
be incomplete (i.e. a < l).i As a result, investment declines and 
thus the slump is started.^ 

The position at the bottom of the slump is analogous to that 
at the top of the boom. While the rate of profit is falling at the 
top of the boom because of additions to the stock of capital 
equipment, it is rising at the bottom of the stump because 
depreciation of capital equipment is not being made good.3 

But it may be questioned whether this situation is sym- 
metrical with that at the top of the boom. It may indeed be 
claimed that the effect of capital destruction upon investment 
decisions during the slump is much weaker than that of capital 
accumulation in the boom because the equipment ‘destroyed’ 
in the slump is frequently idle in any case. As a result, slumps 
might be very long. This possibility is, in fact, not excluded in 
the static system which we consider in this chapter.* ** But it 
should be observed that the situation is different in an economy 
enjoying long-run growth. It will be shown below that in such 
an economy the business cycle as described above is super- 
imposed upon the smooth long-run trend. (See Fig. 18, p. 147.) 
At point D‘, corresponding to the bottom of the slump, the 
level of economic activity is actually increasing at the rate of 
the long-run growth, while the expansion of capital equipment 
falls short of this rate so that the rale of profit is increasing. 


The ‘ceiling’ and the ‘floor’ 

The above considerations were based on the assumption that 

the coefficients of - and « are such as to cause an automatic 
1 + c 

halt to the rise of investment in the boom and to its fall in the 


1 The importance of the 'mcomplete reinvestment’ factor for the explanation 
of the turning point in the boom was emphasized for the first time by the late 
E. Rotbbarth in a lecture to the Econonuc Society of the London School of 
Economics m 1939. 

* This analysis shows clearly that the assumption ^ ^ ^ < 1 is a necessary 
condition for the existence of the business cycle (cf. p. 103). 

3 If a < 1 this will be an additional factor in the recovery of investment froir 
the bottom of the slump. The conditioD a < 1 means m this context that fixec 
capital investment decisions fall in the slump less than savings, if we abstrac 
from the influence of the rale of change in profits and m capiul equipment. 

* In such a case c is smaller, and thus , ^ is larger, in the depression (hai 

in the boom, i + c 
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slump. In the alternative case the rise of investment in the boom 
Will not come to a halt until hampered by shortages of equip- 
ment or labour. When this position is reached, unfilled orders 
will pile up rapidly while deliveries will lag behind requirements. 
This will result in stopping the rise or even in producing 
a fall of investment in inventories. Investment in fixed 
capital may be similarly affected by shortages in this sector. 
The period of execution of investment orders will lengthen and 
the rise of investment in fixed capital will have to taper off. 

After the rise in the rate of investment has come to a halt 
and the level of economic activity has been maintained for some 
time at this 'ceibng,' the mechanism of the business cycle begins 
to operate. Investment starts falling, as in the case considered 
above, as a result of increases in the stock of capital equipment 
and possibly also because of an incomplete reinvestment of 

savings ^which factors make Having started in this 

fashion, the slump continues in the same way as the ‘automatic’ 
business cycle. 

The question arises whether there is a ‘floor’ to the slump in 
the same sense that there is a ‘ceiling' to the boom. Such a 
‘floor’ certainly exists in the case of investment in fixed capital 
since its gross value cannot fall below zero. However, there is 
no analogous limit to disinvestment in inventories. Thus, when 
gross investment in fixed capital reaches the zero level, the 
slump may be slowed down but not halted since disinvestment 
in inventories may gather momentum. If, however, the slump 
does come to a halt the process of recovery is much like that 
described in the preceding section. 


Explosiie and damped fluctuations 
Let us turn back to the case of the automatic business cycle. 
It appears that the cyclical fluctuations inherent in the equation 
a . , Ai,_« 


At 


may be stable, explosive, or damped (see Fig. 1 1) depending on 
the value of the coefficients, ^ ^ ^ and ft, and the time-lags 6 

and ui. Given a certain set of these values the amplitude of 
fluctuations is constant. But if the coefficient n is increased •• 
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Fio. U. StaUe, liainpcd, and explosive fluctuaiions 


while 6 and w remain unchanged, the fluctuations 

become explosive; and if fi is reduced they become damped. 

Let us first consider the case of explosive fluctuations. It is 
clear that, due to the increasing amplitude of the fluauations, 
investment, during the boom phase, must sooner or later strike 
the ‘ceiling.* After this, as shown above, there follows a slump, 
the recovery from which brings investment back again to the 
level of the ‘ceiling,’ and so on. (See Fig. 12.) The bottom of the 
slump is maintained at the same level because the course of the 
downswing is fully determined, according to equation (23') by 

the level / at the top of the boom, the coefficients and /*, and 

the time lags B and w. ‘ 



In the case of damped fluctuations the amplitude will con- 
tinuously decline, so that it might appear in this case that the 
cycle would dwindle into insignificance. This, however, is not 
tenttev, for TVit btVwten snvtsV 

ment, profits and output, on which equation (230 is based, arc 
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‘stochastic,’ i.e. subject to random disturbances. (The deviations 
of the actual from the calculated values in the statistical illustra- 
tions given above may be interpreted as such disturbances.) 
Thus equation (23') really should be wTitten: 


(23") 


where < is a random disturbance. Now it appears that the effect 
of ‘erratic shocks,’ «, in equation (23") counteracts the damping 
inherent in the basic mechanism As a result some sort of semi- 
regular cyclical movement is generated, the amplitude of which 
IS determined by the magnitude and pattern of shocks, e, and 
by the parameters of equation (23') ‘ 

This result is of considerable importance. It shows the 
possibility of cyclical fluctuations which do not touch the 
‘ceiling’ and thus helps to explain the fact that such is frequently 
the pattern of actual fluctuations A serious difficulty arises, 
however, in the application of the theory. The experiments 
made seem to suggest that if the damping is not weak the 
resulting cycle is very irregular and its amplitude is of the 
order of magnitude of the shocks. Smee there is no reasonable 
basis for the assumption that the inter-relations between invest- 
ment, profits and output should necessarily be such as to 
produce a weak damping, the value of the theory becomes 
questionable. This difhculty is dealt with m Chapter 13, where 
it is shown that if certain justifiable assumptions are made 
about the character of the shocks, a fairly regular cycle with a 
relatively large amplitude emerges even when the damping is 
substantial 


The business cjcle and utilization of resources 

It has already been stated above (seep. 125) that fluctuations 
in investment will cause corresponding fluctuations in economic 
activity as a whole. Indeed, aggregate output is related to 
investment through equations (S') and (10*). Also, it has been 
stated that aggregate output and consumption show smaller 
relative fluctuations than investment (see p. 63). 

1 It also appears that if the baste mechamsm tends to produce fluctuations 
of a constant amplitude erratic shocks cause the cycle to become explosive. 
Consequently, sooner or later the ‘ceiling* n reached and from then on the 
amplitude does not change. 


D,> 
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We have, however, not yet examined the problem of fluctua- 
tions in the utilization of capital equipment. We shall see below 
that the volume of fixed capital fluctuates relatively little in the 
course of the cycle so that fluctuations in output reflect mainly 
changes in the degree of utilization of equipment. 

This can be shown by the following example which is relevant 
to developed capitalist economics. We assume that the deprecia- 
tion level is 5 per cent per annum of the average volume of fixed 
capital equipment and that gross investment in fixed capital 
fluctuates between 7*5 per cent and 2*5 per cent of this volume. 
Thus, investment falls in the slump to one-third of the boom 
level. We assume, moreover, (hat at the top of the boom gross 
investment in fixed capital constitutes 20 per cent of the aggre- 
gate output (i.e. the gross product of the private sector). Thus, 
since investment falls from the top of the boom to the bottom 
of the slump by two-thirds, the drop in investment amounts to 
about 13 per cent of the boom aggregate output- We further 
assume that the change in output, AO, is equal to 2' 5 times the 
change in investment, A/J It follows that the fall in output from 
the top of the boom to the bottom of the slump is equal to 
2*5 times 13 per cent, that is, 33 per cent of the boom output 
level. Thus, output falls by about one-third from the top of the , 
boom to the bottom of (he slump. It will easily be seen that the 
amplitude of fluctuations is about 20 per cent of the average 
level.2 

Let us now calculate the amplitude of fluctuations of the 
stock of capital equipment. The largest addition of fixed capital 
takes place in the period MN (see Fig. 13) because this is the 
stretch of time in which gross investment m fixed capital is over 
the depreciation level. 

Now, the highest level of gross investment in the boom has 
been assumed to be 7-5 per cent of the average volume of the 
capital equipment and, therefore, with depreciation equal to 
5 per cent the highest net investment is 2-5 per cent.3 We 
assume the length of the cycle to be 10 years and thus the 
length of the period AfJV js 5 years. If throughout that period 

> According to p 67 a change in investment of A/ m the United States in 
the period 1929-1940 was accompanied by a ^ange in real income of the pnvate 
sector of 2 72 A/. 

MX = 

3 Maximum investment in fixed capital is approximately equal to maximum 
total investment, indeed, investment m inventories at the top of the boom is 
smaU because of the levelling off of the aggregate output. 
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investment in fixed capital wre at the highest level, the total 
addition to the volume of capital equipment would be 12*5 per 
cent of its a\erage level. In fact, however, as may be seen from 
Fig. 13, this addition will only be around two-thirds of 12-5 per 
cent or 8 per cent. Consequently, the amplitude of fluctuations 



'n the stock of fixed capital in relation to its a\erage level will 
>e around 4 per cent as compared with 20 per cent for output. 

It is thus clear that fluctuations in the degree of utilization of 
quipmenl are of similar order as those in aggregate output, 
k considerable proportion of capital equipment lies idle in the 
lump. En cn on the average the degree of utilization throughout 
the business cjcle w'lll be substantially below the maximum 
reached during the boom. Fluctuations in the utilization of 
available labour parallel those in the utilization of equipment. 
Not only is there mass unemployment in the slump, but average 
employment throughout the cycle is considerably below the peak 
reached in the boom. The reserve of capital equipment and the 
reserve army of unemployed are t>-pica] features of capitalist 
economy at least throughout a considerable part of the cjcle. 
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12 

Statistical Illustration 


Deriving the ‘business cycle equation* 

We shall now illustrate the above theory of the business cycle 
by a model based on the United States data for the period 
1929-1940. This model, however, does not present an exact 
picture of developments in the United Slates in the period con- 
sidered. Since it is based on equations corresponding to those 
underlying the theory develop^ in the preceding chapter, the 
simplifying assumptions introduced there have to be main- 
tained. Thus, we shall continue to assume that the foreign trade 
and the government budget are always balanced although this 
was certainly not the case in the United States in the period 
!929*1940. We shall also continue to assume that the price 
index used to deflate investment is identical with that used to 
deflate gross product of the private sector. Finally, we shall 
disregard the trend elements in the relevant equations so as to 
obtain pure cyclical fluctuations. 

In accordance with the above we assume the equality of 
saving and investment: 

5 = 7 

The equation relating profits after tax, P, to investment, /, 
is based on that obtained on p. 58 above. Actually, the latter 
relates profits, P, to the sum of investment, export surplus, 
and the budget deficit.' However, it follows from the argument 
in Chapter 4 that this relation does not depend on whether 7' 
is fully accounted for by investment, 7, or whether the export . 
surplus and budget deficit also enter the picture. Consequently, 
since we assume that the latter items are equal to zero, this 

■ In fact /' also includes brokerage fees. 
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relation can now be written for pro6ts after tax, P, and jn\est- 
mcnt, /.t We thus have (neglecting the trend element)-. 

P,= lJ4f,_,+ 13-4 

The relation betv.ten gross income of the private sector, 1', 
and profits after tax, P, may be expressed (sec p. 66): 

Y, = 2 03/*, - 10-4 

We assume as above (see p. 67), although this again is not 
true of the period considered, that the difference. E, between 
the gross product. O, and the gross income of the private 
sector, Y, which is due to indirect taxes, is constant: 

o= r- £ 


From these equations we obtain the relation between the 
rate of change in profits and that in investment: 


AP, 

Ar 


1-34 


A/.-i 

Ar 


(24) 


and the relation between the rate of change in gross income and 
that m profits and investment- 


Ay. 

Ar 




Finally. E being a constant, the rate of change in output is 
equal to that in gross income and thus is related to the rate of 
change in investment: 


AO, _ 

Ar “ Ar Ar 


(25) 


For the equation determining investment we have two variants 
corresponding to the assumptions of a one-year and a half-year 
time lag between investment and its determinants (see p. 116). 
For the time lag = I we have 
I, = 0-634S,_, -r 0-293(P,_, -P,_f) 

-f- 0-2I5(O,_, - C?,_0 + 1-68 (26) 
where S is savings, P profits after lax, and O aggregate output. 

1 II thouJd added lhal T»hile nt uraned in the preceding chapter, m order 
to jimpIiTy che proenUtioft, lhat worters do not jaie, the present Citation is to 
towe esterst affeewd by »orkm* savings Th«, howtsei. touches only the 
interpretation of the coefTiCJcnis of cquatioft (S’) on p 120, but does cot aflect 
the pattern of the business cycle. 
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The equation corresponding to the time lag ^ == i year is: 

J, = 0-7625, _j + 0-194(C?, - C>,_,) + 0-16 (27) 

In obtaining the latter equations in Chapter 10, investment ir 
fixed capital, savings, and profits were deflated by the price 
index of investment goods while investment and profits in the 
preceding equations were deflated by the price indices used to 
deflate gross product. Since, however, in the present model the 
price index of investment goods is assumed to be the same as the 
price index of the gross product, no problem arises on this score. 

We can now substitute in the last two equations investment I 
for savings 5. Moreover, according to equations (24) and (25) 
we have: 

0,.j - a-t = 2-72(/,_, - /,_i) 
and O, - 0,_, = 2-72(/,_, - /,_j) 

Thus equations (26) and (27) can now be expressed in terms of 
investment / alone: 

I, 0-634/, + 0-978(/,., - /,.j) + 1-68 (28) 

and I, ^ 0-1611, + 0-528(/,_, - /,_;) + 0-16 (29) 

We shall alter the first of these equations somewhat for the 
sake of convenience in the subsequent analysis. We introduce 
the approximation: 

as a result of which equation (28) may be written: 

/, = 0-634/, + 0-978(J/,_f + J/.-l - \h-\ - 
or 

/, = 0-634/,_, +0-734/,_j- 0-489/, _}-0-245/,.j+ 1-68 

(28'J 

Derivation of cyclical fluctuations 

Let us write equations (28') and (29) obtained above, dropping 
the constant and substituting i, the deviation from the long-run 
level, for /.* We then have for the variant 0=1: 

/, == 0-634/, + 0-7341, _j - 0-489/, _j - 0-245/, _j (28") 

* Only if the system were actually stabc would i be fbe deviation Trom fne 
depreciation level as in Chapter 10. 
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and for the variant 0 = 

(, = 0-762i,_i + 0-528(,^j - 0- 528(,-i (29') 

Let us examine the first variant, i, is a linear function of 
i,_j, «,_i, and «,_j. We can add to these i,-i assuming 

that Its coefficient is aero. Thus> if uc divide the time into half- 
yearly intervals, t is a linear function of the five preceding values 
of / Let us choose as the first five values /£, = — 2; ij = — 1 ; 
>2 = Oj/j = -f 1 and 14 = -}- 2. From equation (28") we can now 
easily determine the value of /j. On the basis of »t. h. h> i* and is 
we can determine if and so on. 'The results can be seen in Fig. 14. 
We obtain a mildly damped cycle (a damping of about I • 5 per 



Fio. 14 Flucfuatioiu of invncmmi inherent in ihe United Stat« 1929-1940 
mode), variant 9 » I. 


cent per annum). The period of the cycle is about 17 half-yearly 
intervals or 8*5 years.* 

In the second variant i, is a linear function of /,_j, i,^u 
i,_j, i,_j and the coefficients of /,_j and r,_i being equal 
to zero. Thus, if we divide the time into quarterly intervals, 
/ is a linear function of the five preceding values of i. Assuming 
the five initial values to be —I, —0-5, 0, -hO'5, and -f 1, we 
can calculate, from equation {19') the ordinates of the time 
curve. This is shown in Fig. 15. We obtain a mildly explosive 
cycle (the increase in amplitude being about 3 per cent per 
annum). The period of the cycle is about 25 quarters or 6*3 
years 2 

• If the first five values of i were chosen difTerenily this would of course affect 
the subsequent values of i, but finally the cycle would ‘settle down’ to the period 
and rale of change in amplitude indicated in the diaerarn. 

* See preceding footnote. 
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Fla. 15. Fluctuations of unestmeat inherent in the United States 
1929'1940 model, variant 0 

The length of major cycles is usually assumed to range from 
6 to 10 years. The period of either variant lies within these 
limits, but the period of the first variant (8*5 years) is more 
typical. The cycle of this variant is slightly damped. Under the 
influence of shocks it would be transform^ into a fairly regular 
cycle of constant amplitude (sec Chapter 13). The cycle of the 
second variant is e:tpIosfve. According to the above (see p. 128), 
it would, after some lapse of time, be transformed into a cycle 
of constant amplitude striking the 'ceiling.* 

It may be asked how it is possible that developments in the 
United States in the ’thinies are represented by a damped cycle 
in one variant and an explosive cycle in another. It should be 
noticed that, as said at the begiiining of this chapter, the 
models in question do not represent actual developments in 
the United States in the period considered because the above 
equations reflect only some elements of these developments 
being based partly on siraplif^ng assumptions which were 
not fulfilled in actual fact. Next it should be kept in mind that 
the period considered covers less than two full cycles. 

As already mentioned in the Foreword the statistical analysis 
does not aim here at obtaining the most likely coefficients of 
the relations considered but merely attempts to provide an 
illustration for the theories developed above. 
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13 

The Business Cycle and Shocks 


niustration of the problem 

It was indicated in Chapter 10 that the influence of erratic 
shocks prevents the damping of fluctuations in investment 
That is. if a damped cycle is inherent in the equation: 


a 



(23*) 


then, when 


1 $ the erratic shock at time /, the equation: 


(23") 


will represent semi*rcgulaf undamped fluctuations. In the 
investigations made on the subject, it appeared, as stated above, 
that this cycle was fairly regular and of an amplitude appre- 
ciably greater than that of erratic shocks if the damping was 
mild. With heavier damping, the cycle generated became irre- 
gular and its amplitude of the same order of magnitude as 
that of the shocks. The above can be illustrated by the following 
example. The first variant of the business cyxle model, obtained 
above from the United States data for the period J929-1940, 
involves mildly damped fluctuations. TTie damping is about 
1'5 per cent per annum and the period is 8-5 years. If we 
introduce erratic shocks in this model, it will be seen that fairly 
regular cyclical fluctuations are generated. 

Our equation is: 

/, = 0-734/,,, + 0-634 - 0-489 /,.j - 0-245 /,_j f, 

In order to produce erratic shocks, 160 random digits ranging 
from 0 to 9 were excerpted from Tippetts’ Random Sampling 
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NumbersA The deviations of these digits from the mean, i.e. 
from 4- 5, were taken to be the erratic shocks, «. 

The calculation of i, from the above equation for a few unit 
periods is illustrated below: 


I in half years «, /, 

0 -2-5 -2-5 

1 +4-5 +4-5 

2 -fO-5 -fO-5 

3 -2-5 -2-5 

4 -0 5 -0-5 

5 -3-5 -51 

6 +1-5 -2-4 

7 +2-5 -2-3 

8 -2-5 - 2-6 

9 -f2-S +0-4 

10 -1-5 -0-5 


The first five shocks, <o. <i. <}t <j. and e*, are also taken as 
the initial values of They thus appear both in the second and 
in the third column. For period 5, according to the above 
equation, io, ii, ij, and it are multiplied by tbe coeificients 
0*734, 0*634, — 0*489, 0, and —0*245 respectively and added. 
This sum, plus shock tj, gives us iy Similarly, we multiply 
i:> ht I* and /j by the same coeffidents, and add to this 
sum to obtain /«, and so on. The /, obtained correspond to 
half-yearly intervals. Curve A in Fig. 16 represents annual 

data for /, i.e. the arithmetical averages ‘ \ etc., 

numbered I, 2, etc. 

It will be seen that the fluctuations obtained exhibit a fairly 
regular cycle with an average period of about 5 years. (The 
period of the original damped cycle is 8*5 years.) The ampli- 
tudes of the cycles range from 12 to 25 and thus arc appreciably 
higher than the maximum absolute magnitude of shocks, which 
is only 4*5. 

It is clear that the mildly dampjcd cycle of our United States 
model cannot claim to be the pattern of the business cycle in 
general. There might have been much heavier damping. Let 
us therefore calculate the eflect of heavier damping, e.g. when 

* Tippetts’ tables consist of cofUnwi* of itgunrs of faac tfrgits. took Ihe 
digits of the first number, then of tbe second number, etc , in the first column. 
We used the first forty figures, thus obtaining 160 digits. 
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all of the cocfftcicnts except that of in equation (28'") arc 
reduced by 20 per cent The new equation (with rounded 
coefhcitnls) js thus: 

/, = 0-6 /,.j * 0-6(,_, — 0-4/,.( - 0-2 f,_, + f, 

"The cycle based on this equation is fairly heavily damped, 
the damping being about 14 per cent per annum. The period 
is about 8 years. We now introduce in this model the same 
senes of shocks as those employed above The results are 
represented by curve B in Fig. 16. Curve D is thus the counter- 
part of curve A with much heavier damping 



Fio. 16 Cyetei denvvd from malK thocLi. 

The change of pattern which results from the heavier damping 
is easy to observe. At one stretch of the curve no regular cycle 
is discernible at all. The amplitude is about 12 at its highest, 
but is on the whole much lower, frequently sinking below the 
maximum absolute value of shocks (i.c. 4-5). 

'This clearly shows the difficulties involved in the above theory. 
It is impossible to assume that the coefficients of the ‘business 
cycle equation’ are necessarily such as to produce mild damping 
(as is the case in the United States model for the period 1929- 
1940). On the other hand, heavy damping leads to a rather 
irregular cycle with a small amplitude. These grounds have led 
some authors to venture the risky assumption that the original 
business cycles are not damped and that consequently they are 
transformed sooner or later into cycles of constant amplitude 
striking the ‘ceiling.’ However, there is no confirmation for 
the theory that the ‘ceiling’ is usually reached in the boom. 
We arrive, therefore, at a sort of impasse. 
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A solution to this problem is suggested in the next section, 
where I attempt to show that the difficulties encountered were 
due to the type of shocks considered and that another and, I 
think, more realistic pattern of shocks tends to generate business 
cycles which do not ‘disintegrate* with heavier damping. 


The new approach 

The erratic shocks used above w'ere of even frequency distri- 
bution, that is, the shocks with larger or smaller deviations 
from the mean were equally frequent. (For instance, the fre- 
quency of 5 with the deviation from the mean of -f0*5 v.’zs 
the same as that of 9 with the deviation from the mean of -l-4*5.) 
In the experiments in cyclical fluctuations generated by shocks, 
which were first carried out by Slutsky,^ and in specific appli- 
cation to economic cycles by Frisch,^ shocks of even frequency 
distribution were also used. 

However, random errors arc usually assumed to be subject 
to normal frequency distribution. This is based on the hypo- 
thesis that they themselves arc sums of numerous elementary 
errors, and on the Laplace-Liapounolf theorem according to 
wWch such sums conform to normal frequency distribution. 
This, in fact, constitutes the theoretical basis for the application 
of the least squares method. 

Now, whether the erratic shocks encountered in economic 
phenomena can or cannot be considered sums of numerous 
elementary random shocks, it seems reasonable to assume that 
large shocks have a smaller frequency than small shocks. Thus, 
the assumption of normal frequency distribution appears to 
be more reasonable than that of even frequency distribution. 
An experiment which I have carried out on these lines yielded, 
as will be seen below, very interesting results. 

In order to obtain a series of shocks of approximately normal 
frequency distribution, sums of fifty digits each wxre calculated 
from the Tippetts’ tables referred to above.^ The deviations of 
these sums from their mean (that is, from 4-5 x 50 = 225) 

* *The Summation of Random Causn u the Source of Cyclic Processes,* 
Problems of Economic Conditions, Cotgiiciure Institute, Moscow, 1927. 

* Economic Essays in Honour of Custaw Cosset, London. 1933. 

^ Each page of these tables comprises eight ct^umns of 50 figures of four digits. 
These can be read as 32 columns of 50 digits Each of such columns was added 
vertically and thus 32 sums of SO random digits eadt were obtained. The first 
four pages were handled in this way so that a series of 128 shocks with approxi- 
mately normal distribution was obtained. 
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were subjected to the same operation as that tn our first 
experiment, i, was calculated first from the equation- 

j, = 0-734 + 0-634 - 0-489 j,_| - 0-245 i,_^ + «, 

( 28 '”) 

in which mild damping is in\olved; and next from the equation 
/, = 0-6r,_j + 0-6 i„, - 0-4»;_; - 
in which heavier damping is inherent. The respective curves C 
and D arc given in Fig. 17. 

It will be seen immediately that the position is very different 
here from that m our preening experiment. Curve D, which 
corresponds to much heavier damping, shows a pattern very 
similar to that of curve C Both have a fairly clear-cut average 
period amounting for curve C to about 8 years, and for curve D 
to about 7-5 years (The period of the original cycles is 8-5 
and 8 years respectively.) The amplitude of curve D is only 
moderately smaller than that of curve C. 


AAA „ . l 



Flo. 17. Cycles defwed from nornnUy distnbutetl emtic shocks (C and D) 
•nd •ctial cyclical flueiuations in the United Slates, 1866-1914 (At). 
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Although these results still require a mathematical explana- 
tion, the phenomenon itself is virtually certain; the cycle 
generated by shocks with a normal frequency distribution 
shows a considerable stability with respect to changes in the 
basic equation which involve substantial increases in damping. 
Thus, even with relatively heavy damping such shocks generate 
fairly regular cycles. 

This result is of considerable importance. It shows that a 
semi-regular cycle may be in existence even though the 'business 
cycle equation’ involves substantial damping. It thus dispenses 
with the necessity of accepting the explosive cycle as the general 
pattern of economic fluctuations which we considered 
unrealistic. 

It may be of interest to compare the actual economic 
fluctuations over a number of years with the artificial series 
constructed above. In Fig. 17 the reader will find curve ^f 
representing the relative deviation from trend of the combined 
index of United States manufacturing, transport and trade for 
the period 1866-1914 accordinf to Frickey.* The actual 
fluctuations differ from our shock-generated ones only in that 
they are somewhat less regular. 

> E, Fnckey, Etonomc FIu<iuauotu m rin Siam, Cambridge, Mau . 
1942. 
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Part 6 


Long-Run Economic Development 



14 


The Process of Economic 
Development 


The long-nm trend and the business c}cle 
We have established above a number of relations between 
investment, profits, and aggregate output We have emphasized 
at many points that certain constants m these relations are 
iubject to long-run economic changes even though we assumed 
them stable for the sake of the business cycle anal.vsis. It will 
be seen below that changes in these constants in the course of 
the long-run economic development of the capitalist economy 
make for the continuation of this development. This m turn 
muses new changes in the constants in tjuestion, and so on. 

As in the analysis of the business cycle we assume here that 
foreign trade and the government budget arc balanced and 
that workers do not save. Also, we continue to assume that the 
pnee indices used to deflate investment and aggregate output 
are identical. Thus, all of the equations used with respect to 
the business cycle (see p. 120) remain valid, although we shall 
now' emphasize the loog-oin chances in certain constants. 
For this reason the constants concerned are now written 
with a subscript /. We thus have: (a) the equality of saving 
and inv cslment, 

5 =/; 


(h) the relation of profit s to investm ent at some previous time, 
I ~q 

(c) the relation of output to profits. 


_P,+ B, 


7 -h E, ; 
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and finally, (d) the equation determining investment. 

L-rf; 


/ C . , ^0/ , 


As indicated above, A, the stable part of capitalists* consump- 
tion, B', reflecting mainly the overhead character of salaries, 
and E, aggregate indirect taxes, are no longer assumed 
to be constant as they were in the business cycle analysis, but 
are taken to be subject to long-run changes. Thus, they are 
now denoted by A„ B'„ and Si. 

It follows from the above equations that: 




1 + c 


/« + 




+ L,+d! (30) 


where L, is the abbreviation for the expression: 

> (iw ^ 

1 

As in the business cycle equation (p. 123) we shall denote: 
1 


/ Ar I — Ar ^ Ar 




by p. Thus we have: 

A+« ** 




where 


, A^, , e AB', . AE, 


At 


(30: 

( 31 ) 


L, + d'l in equation (30') is subject to changes as a result of 
the long-run trend in investment, changes which in turn help 
to perpetuate the trend in investment- The long-run change in 
/ will cause a long-run change d',\ this through equation 

(30') will effect a new long-run change in /, and so on. Let us 
denote the ordinate of the smooth time curve representing this 
long-run movement of investment by y,. It follows from the 
above that y, is a smoothly chan^ng variable which satisfies 
equation (30'). Consequently: 


^/+e 




•\-L, + d: 


(32) 


146 



If we now subtract equation (32) from equation (31) and denote 
/, — by i„ we obtain; 




a 





(23') 


This equation is identical with the ‘business cjcle equation’ 
in Chapter 10 (see p. 123). There i, denoted the deviation of 
investment from the depreciation level in a static s>stcm. It 
was shown that, according to equation (23'). i, fluctuates around 
the zero level which meant there that investment fluctuates 
around the depreciation level. In the present context /, is the 
deviation of I, from the trend level y, and thus the fact that i, 
satisfies equation (23') means here that investment fluejuates 
around the Jong-run trcnd.Ime(sce Fie. IS) 



Fio. 18. lllusiraiion of the ireniJ and cyclical components of 
eroo investment. 


In Other words we have analysed investment into its trend and 
cyclical components; 

r. = y. + i. 

where y, is subject to a smooth long-run movement related to 
he long-run changes in L, -f- d„ and where i, fluctuates around 
the zero level. 

Before passing to an analysis of the process of long-run 
development reflected in the tnovemcni of >•, it should be 
noticed that this process also aflects the amplitude of fluctua- 
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tions in /. As shown above, this amplitude is either propor- 
tionate to the magnitude of eiratic shocks or is determined by 
the ‘ceiJing’ of the supply of productive resources. Thcmagnitudc 
of shocks is clearly related to the size of the economy, the long- 
run growth of which tends thus to increase the magnitude of 
shocks. The ‘ceiling’ also will move more or less proportionately 
with the trend component y, so that the distance between the 
‘ceiling line' and the trend line increases with the genera] 
growth of the economy as well. 


Assumption about long-run changes in L 
It follows from the above that the movement of the long-run 
level of investment, y, is determined only if definite assumptions 
are made about the impact of this movement upon L and d'. 
We shall first consider the problem of long-run changes in L 
which is determined by the equation: 




LA, . e lb; , LE, 


( 31 ) 


We shall assume as a working hypothesis that A, B’ and E 
in the long run vary proportionately with the long-run level of 
investment, y; and consequently that L varies proportionately 
Av 

with The reasons for adopting this working hypothesis are 
given below. 

As recalled on p. 146, A is that part of capitalists’ consump- 
fion which remains stable in the short run. In the long run, 
however, capitalists’ consumption may be assumed to show a 
tendency to adapt itself proportionately to the amount of 
profits. Thus, A may be assumed in the long run to vary pro- 
portionately with profits. It follows directly then from the 
equation: 




I..,. + A, 
I -q 


that both profits P, and A, in the long run vary proportionately 
with the long-run level of inv^tment, y,_ 4 ,.* 

As also recalled on p. 146, S' reflects the overhead character 
of salaries which in the short run tends to make their aggregate 


> It will be recalled that w u l&e tune lag between inveatmeot and proGU 
resulting from the tune lag between profits and capitalists' consumption. 
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more stable than aggregate output. £ represents aggregate 
indirect taxes vvhich were assumrf to be stable in the course 
of the business cycle. In the long run we can assume that B' 
and £ vary proportionately wth the aggregate output O. It 
then follows from the equation 


o,= 


I — «' 


+ E. 


that 0„ and £ vary in the long run proportionately with 
profits, P,. Since profits in the long run vary, according to the 
above hypothesis, proportionately with the long-run level of 
investment, y,-^, the same is true of S',, E, and the aggregate 
output O, Thus we assume that A,, B",, and E, all vary pro- 
portionately in the long run with y,-„, or what amounts to 
the same thing, that investment, profits and aggregate output 
vary proportionately in the long run. (This will be the case, 
however, only if the coefSaents q and «' remain unchanged ) 

It follows directly now from equation (31) that L, vanes 
proportionately with the rare of change in the long-run level of 
investment, 



Our equation (32) thus becomes: 

^ 

By 

The fact that the coefiicieni of is now not {* but ft -f <7 

shows the influence of the long-run adaptation of profits and 
aggregate output to the long-run level of investment. 


Assumption about loug-nin changes in d’ 

In order to simplify equation (33) Jet us denote by n 
and ft -b o by ffi. We thus have; ^ ® 

By, 

y«+e = ny, -f + d', (33*) 

Let us remember that n was postulated to be lower than 1 
(see p. 105). 
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A special case of this equation corresponds to the ‘equilibrium 
position’ of the static system considered in Chapter 1 1 (see p. 122). 
For such a system the long-run level of investment, y, is stable 
and equal to depreciation, B, so that we have: 

y /+9 = yi= S and = 0 


It follows from equation (SS*) that: 

? =* nS -f- 

and thus: d' = (I — n)S 

Moreover, denoting the ratio of depreciation to the stock of 

capital, X, by we have: 

d' « (1 - n)fiK 

Imagine now that some factors, e.g. innovations, lift d' 
above the level corresponding to the static state. Imagine 
further that the effect of these factors is, ce/erfj paribus, the 
greater, the larger is the stock of capital. We thus have for the 
general case: 

d; * (I - n)pK, -j- yK, 

where y, which is positive, measures the intensity of the 
‘development faaors.’ 

v' We can now write equation (33') as follows: 

y,t, - TO + + (I - « + yK, (34) 

The long-nm trend 

It is clear that the above equation is incompatible with a 
static system if y is positive- Indeed, assuming that y, is equal 
Ay, „ 

to depreciation, and — = 0, we obtain: 

y.*, = PK + YK, 

J which means that investment cannot be maintained at the 
level of depreciation, ^K„ but tends to be higher. 

Thus equation (34) represents a system in which the long-run 
level of investment cxce^ that of depreciation. Consequently, 
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the stock of capital, K„ increases; and so does, of course, 
(1 — d)^K, yK„ which reflects a proportionately higher 
depreciation, ^K„ and ‘innovation effect,’ yK,. This gives a 
further stimulus to investment, and so on. As investment is 

rising the terra positive which adds to the rate of 

increase in y\. This latter reflects the effect of the rate of increase 
in profits upon investment in fixed capital and the effect of the 
rate of increase in aggregate output upon investment in 
inventories. 

In other words, it is ‘development factors’ such as innovarions 
which prevent the system from settling to a static position and 
which engender a long-run upward trend. The accumulation of 
capital, which results from the fact that long-run investment is 
above the depreciation level, increases m turn the scope of the 
influence of the ‘development factors’ and thus contributes to 
the maintenance of the long-run trend. The rise in profits and 
output which occurs as a result of the upward movement of 
investment makes for a higher rate of growih. 

The process of adjustment 

It should be noticed that the transition from the static state 
to that of the long-run upward trend is not adequately repre- 
sented by equation (34) Indeed, such a transition, is reflected 
first in a disturbance in the cyclical fluctuations; and it is 
through this change in the course of fluctuations that the re- 
adjustment is made. The boom is more pronounced than the 
slump and, as a result, a new long-run position with a higher 
level of investment is attained. 

The change from the static state to a long-run upward trend 
corresponds to the change in the value of the intensity of the 
‘development factors,' y, from zero to a definite positive value. 
Now, the same pattern applies to any change in y or in another 
parameter of equation (34). A reduction in the intensity of 
innovations reflected in a fall in y, for instance, will also 
initially cause a disturbance in the cyclical fluctuations and by 
means of a slump more pronounced than the boom will make 
' for a lower long-run level of investment. 

The ‘trend equation’ with giv'en parameters represents in the 
light of the above the long-run trend to which the system has 
settled down after the process of adjustment. It will be seen 
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below that, under certam conditions, this equation represents 
growth at a constant percentage rate, i.e. a uniform trend. 


The uniTorm trend 

In order to facilitate the inquiry into this problem let us first 
disidc both sides of equation (^) by j*,: 




If the s>-stcm is subject to a uniform trend at a rate of growth 
r, we shall ha\e the following relations. TTie net ins-estment at 
time / is equal to rA', because capital grows at rate r. As deprecia- 
tion is the gross in%cstmeal y, is equal to (0 -1- r)A',. Thus, 
we h3\'e: 

K_ I 

y. P + f 

It follows, moreoN-er, that gross inx-estment y, also increases 
at the rale r because it raries proportionately with the capital 
stock A^ Thus: 

y, 

If we assume the rate of growth to be small (a few per cent) we 
obtain by neglecting the smalls of the second degree: 


1 Ay,., 


Finally wc has e: = I + Pr 


the rel 2 ti\e growth in the period 0 being Pr.t 
We thus can write equation (3^0, using the abo\e relations, 
as follows: 


1 -f Pr = /t + fftc 4- 


(l-n)3 4-y 
P + r 


B + 


1 + 


1 —n 


(35) 


1 — n B -b V 

• In fact there is involved here also sn trs’iuunutira based on the ncsfectipn 
of the smalk of the second desTre- 
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Since n is smaller than one, 1 — n is positive. The intensity of 
the ‘development factors,* y, is also positive. 

Let us examine equation (35) graphically. We take as abscissa 
the rate of growth v and draw the lines corresponding to both 
sides of equation (35): 


,, B — m . . \ —r 


The pomt of mtersection of these lines, if any, has as abscissa 
that value of v which satisties equation (35), Thus, the existence 
of the point of intersection will be decisive in detennining 
whether or not a uniform trend is possible. 

2 is a straight line cutting the ordinate axis at the point 0.1. 
(See Fig. 19, where three variants of the position of the straight 
line are shown ) 2 ' is a hyperbola with the following charac- 
tenstics. (a) It cuts the ordinate axis above the point 0, 1 because 
for w = 0 



and thus 2 ’ > 1 since y and 1 — n arc positive, (b) It slopes 
downwards and approaches the abscissa axis assymptotically 
because 2 ' falls when v is rising and approaches zero for 
sufficiently large values of t. 




In Fig. 19 there are shown three possible positions of the 
straight line z obtained by varying m. In case I where m<B 

the inclination of the straight line ^ ~ is positive. In case II 


where m>9 xhz line slopes downward. The same is true of 
case III, but as m is assumed to be larger than in case II 
the downward slope is steeper. 

In case III where the straight line docs not intersect the 
hyperbola a uniform trend clearly cannot appear because no 
value of the rate of growth v will satisfy equation (35). Such 
values of v exist, however, in cases I and II where there are one 
and two points of intersection respectively. We shall first 
consider case II. 

In case II the straight line intersects the hyperbola at points 
A and B. The abscissae of both points satisfy equation (35). 
There is, however, a considerable difference in the significance 
of the rates of growth va and v,. Indeed, let us assume that the 
intensity of the ‘development factors,’ y, falls somewhat. 
This will be reflected (sec Fig. 20) in a small downward shift 
of the hyperbola z'. 



Fig. 20. Unifomi tirad-' analysis of stability. 

It will be seen that the point of intersection A' in the new 
position lies to the left of point A. Thus, the rate of growth va- 
is lower than v,. as a result of the reduction in the intensity of 
the ‘development factors,’ y. However, the second point of 
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intersection B' lies to the right of the point B and thus vb- is 
higher than vb - Now, it is clear that if the system were subject 
to the rate of growth vb a reduction in the intensity of the 
‘development factors’ could not have brought the system to a 
position where the rate of growth would be higher. In fact, 
there would then be a shift from position B to position A'. It 
will thus be seen that only the rate corresponds to a stable 
moving equilibrium and that growth at a rate is of ephemeral 
nature. 

In case I it is easy to see that the single point of intersection, 
C, is of the same nature as >4 in case II (sec Fig 19) It can thus 
be concluded that in cases I and 11 a ‘stable’ uniform trend is 
generated (at rates of growth tc and respectively) while in 
case III a uniform trend cannot appear. 

The three cases considered above were obtained by varying 
m while the other coefficients were left unchanged Case III 
corresponds to the highest m. It should also be recalled that 
m IS the coefficient of the long*run effect of the rate of change in 
profits and output on the level of investment Thus, it follows 
that equation (34) represents a uniform trend unless the effect 
of the rate of change in profits and output on investment is 
ceteris paribus too strong. 

Uniform and retarded growth 

In the case of uniform growth both current investment and 
the stock of capital increase at the same constant rate. If, m 
addition, it is assumed as above (sec p. 149) that profits and 
output bear in the long run a constant relationship to invest- 
ment, it follows that investment, profits, output and capital 
all expand in the long run at the same rate. The rate of profit 
and the ratio of output to capital thus remain stable in the 
long run. 

This is the familiar picture of an economy growing in size 
without a change in the proportions of its basic variables. Indeed, 
many authors assume that a uniform trend is an automatic 
endency inherent in the capitalist economy. However, the 
srocess of uniform growth which emerges from our discussion 
s based on ‘development factors,’ such as innovations, in the 
ibsence of which the capitalist eoQOftoxv "■ ‘luld. cecoaia 
It is for this reason that we devote the next chapter to a dis- 
cussion of these factors. 
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At the present stage it should still be recalled that the uniform 
trend discussed above depends on a stable intensity of the 
‘development factors,’ y, i.c, on the scope of the influence of 
these factors increasing proportionately with the stock of 
capital. It is clear that if this intensity tends to decline the 
process of economic growth will be retarded. Capital will 
accumulate at a diminishing rate or, in other words, the ratio 
of net investment to capital will be falling. The same will be 
true of gross investment. From the assumption that profits 
and output vary in the long run proportionately with invest- 
ment it follows that both the rate of profits and the ratio of 
output to capital will be declining. Thus, retarded growth has 
far-reaching repercussions upon the capitalist economy: the 
slowing down of the rate of progress is associated with a falling 
rate of profit and a reduction in the degree of utilization of 
capital equipment.* 

If this process is accompanied by a shift from wages to profits, 
for instance, as a result of the increase in the degree of 
monopoly, this will not hall the decline in the rate of profit 
but will make the rise In under-utilization of equipment more 
acute (cf, p. 61). Indeed, a rise in the relative share of profits 
in the national income means that aggregate output will grow 
at a lower rate than investment and profits. Thus, output will 
fall even more in relation to capital than in the case of retarded 
growth considered above where investment, profits and output 
were assumed to vary proportionately although all of them 
were increasing at a lower rate than the stock of capital. 

> However, if capital intensity, I e. the ratio of real value of capital to industrial 
capacity, inaeases sufficiently, the degree of utilization may not fall. The decline 
in the ratio of output to capital would then merely reflect the nse in capital 
intensity. 
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15 

The Development Factors 


Recapitulation of the theory of ioTestment 
In order to place the factors determining the economic develop- 
ment of the capitalist economy in their proper perspective 
it is necessary to restate briefly our basic theory of ini'estment. 
According to this theory, investment in fixed capital per unit 
of time is determined (with a time lag) by three factors: (1) by 
the current ‘intemar gross savings of firms; (2) by the rate of 
increase in profits ; and (3) by the rate of increase in the volume 
of capital equipment. The first two influences are positive and 
the tturd is negative. Investment in inventories is taken to be 
determined by the rate of increase in output. 

Let us consider again for a moment the case of a static 
economy. Let us imagine (hat when total gross savings are 
equal to depreciation they accrue fully to firms and let us 
abstract from such ‘external’ factors as innovations. (Let us 
also continue to assume a balanced foreign trade and govern- 
ment budget.) It is clear that the economy can be maintained 
in a static state and that disturbances will brmg about only 
cyclical fluctuations. Indeed, if gross investment in fixed capita! 
is at the depreciation level, it will generate total gross savings 
which are equal to it, and as these savings accrue fully to firms 
they will tend to be duly reinvested. Moreover, the volume of 
capital equipment will be maintained at a constant level; 
profits and output will remain unchanged because they are 
determined by the level of investment; and, since output is 
stable, no change in inventories will occur. As long as the 
above conditions arc fulfilled the system is static with the 
exception of cyclical fluctuations around the level where 
investment equals depreciation. 

The position changes, however, if we drop some of the 
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assumptions. We shall argue that innovations tend to increase 
the long-run level of investment and thus make for a long-run 
upward trend. On the other hand the existence of current 
savings outside firms, which we shall call ‘rentiers’ savings,’ 
tend to depress investment and thus to detract from long-run 
development. 

Innovations 

Inventions which occur in the course of a given period make 
certain new investment projects more attractive. TTie influence 
of this factor is analogous to that of an increase in aggregate 
profits which in the course of a given period makes investment 
projects generally more attractive than they were at the beginning 
of this period. Each new invention like each increase in profits 
gives rise to certain additional investment decisions. A steady 
stream of inventions in its effect upon investment is comparable 
to a steady rate of increase in profits. Thus such a stream adds 
to the level of investment per unit of time which would 
otherwise obtain. This is the immediate impact of new inven- 
tions upon investment. Innovations in the sense of gradual 
adjustments of equipment to the current state of technology 
are assumed to be part and parcel of ‘ordinary’ investment as 
determined by the ‘normal’ factors described above. 

It is now clear that a steady stream of inventions adds to 
investment over and above the level resulting from our basic 
determinants. Thus, inventions transform a static system into 
one subject to an upward trend. It should be added that the 
effect of innovations upon the level of investment can be 
assumed ceteris paribus to be the higher the larger is the volume 
of capita! equipment. In accordance with this, we assumed in 
our model of the trend that this effect is proportionate to the 
stock of capital (see p. 150). The weakening intensity of inno- 
vations is thus reflected in a decline in this effect in relation to 
the stock of capital. It will cause, as shown above, a retardation 
of the process of long-run development. 

We have identified innovations here with developments in 
technology. However, the definition of innovations can be 
easily broadened to include kindred phenomena, such as, the 
introduction of new products which require for their manu- 
facture new equipment, the opening up of new sources of raw 
materials which make necessary new investment in productive 
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and transportation facilities, etc. The above argument also 
applies fully to these cases. 

The slowing down in the growth of capitalist economies in 
the later stages of their development is probably accounted.for, 
at least partly, by the dechne in the intensity of innovations. 
Three broad reasons may be given for such a tendency. The 
most obvious is the diminishmg importance of opening up new 
sources of raw materials, etc Another is the hampering of 
application of new inventions which results from the in- 
creasingly monopolistic character of capitabsm. Finally, 
‘assembly industries,’ such as those manufacturing automobiles, 
wireless, and other durable mass consumption goods, are 
gaining m importance and in such industries technological 
progress is largely concentrated on a ‘scientific organization’ 
of the assembly process which does not involve heavy 
investment. 

Rentiers’ savings 

Let us assume that when total gross savings are equal to 
depreciation some outside current savings which we call 
‘rentiers’ savings’ are in existence. Thus, the ‘intemal’ savings 
of firms (equal to depreciation minus rentiers’ savings) are 
below the depreciation level which tends to depress invest- 
ment below that level as well. This introduces a negative trend 
in the system in somewhat the same way that innovations inject 
a long-run upward tendency. In line with our argument in 
Chapter 14 rentiers' savings will tend to generate a uniform 
negative trend if their real value is a constant proportion of the 
real value of the stock of capital. If rentiers’ savings are increas- 
ing in relation to capital the negative trend will be accelerated. 

It IS clear from the above that if the effect of innovations is 
combined with that of rentiers’ savings it is their net effect 
which determines the long-run development. The trend will be 
positive only if innovations exert a stronger influence than 
rentiers’ savings. It is also clear that a decline in the intensity 
of innovations or a rise in rentiers’ savings in relation to the 
stock of capital will produce a retardation in this trend. 

Growth in population 

It is frequently assumed that groivth in population is an 
important stimulus to economic development. It is true that if 
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the population is stagnant, output can increase only by virtue 
of an increasing productivity of labour or a drawing upon the 
reserve army of unemployed. Thus, growing population widens 
the potentiahiies of the long-run expansion in output. It remains 
\y(o be seen, however, whether an increase in population also 
provides a stimulus to long-run development which contributes 
to the effective use of these potentialities. 

In order to answer this question let us consider a static 
system and superimpose on it a rising population. Since output 
initially remains stable, in the long run there will be an increase 
in unemployment. This exerts a pressure on money wages 
which consequently tend to fall. We are thus faced with the 
question whether a long-run fall in wages provides a stimulus 
to development in a capitalist economy. 

It should be noticed first that a long-run fall in money wages — 
which is associated with the weakening of trade unions — will, 
according to our discussion in Chapter 1 (p. 1 8), tend to increase 
the degree of monopoly and thus to cause a shift from wages to 
profits. Far from stimulating the long-run rise in output, this, as 
shown above (see p. 61), will tend to affect it unfavourably. 

There is, however, a channel through which ‘he fall in money 
wages might, at least in theory, stimulate the long-run upward 
trend of a capitalist economy. A long-run fall in money wages 
causes a fall in prices and thus with stable output a fall in the 
money volume of transactions. If the supply of cash by banks 
is not proportionately reduced this leads in turn to a long-run 
fall in the short-term rate of interest and thence to a fall of the 
long-term rate of interest. Such a fall would be equivalent in its 
impact on investment to a long-run rise in profits and thus would 
cause an upward trend movement. But the increase in output in 
such a case cannot be great enough to prevent a long-run increase 
in unemployment ; for in such a case the very cause of the trend 
would disappear. 

It is, however, highly doubtful whether the mechanism 
described will be effective in increasing output at all. The con- 
nection between the fall in turnover and the fall in the short- 
term rate of interest is in fact fairly uncertain in the long run. 
If the fall in turnover continues over a long period the banking 
policy may easily adapt itself to this secular fall in such a way 
as to reduce the supply of balances pari passu with turnover 
Tfl A ‘Jirus "xt* ■subViini ‘hit -nto: rfi •nfitn'csri. 
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It should be noticed that some authors have taken into con- 
sideration other channels through which growth in population 
may stimulate economic development. They have maintamed 
that an increase in population encourages investment because 
the entrepreneurs can then anticipate with some certainty a 
broadening market for their products. What is important, 
however, in this context is not an increase in population but an 
increase in purchasing power. An increase in the number of 
paupers does not broaden the market. For instance, increased 
population does not necessarily mean a higher demand for 
houses; for w’ithout an increase in purchasing power the result 
may well be the crowding of more people mto existing dwelling 
space. 

Concluding remarks 

Our analysis shows, as already stated above, that long-run 
developm ent is not inherent in the capitalist economy Thus 
specific ‘development factors’ are_required to sustain a long- 
run upward movement. Amongst such factors we singled out 
inhovafmij^n the broadest sense as the most important pro- 
moter ordevelopm_ent. Another long-run influence considered, 
t rentiers’ savings, was found to be an obstacle rather than a 
(^stunulus to development. 

decllrie m the mtensity of innovations in the later stages 
of capitalist development results m a retardation of the increase 
in capital and output. Moreover, if the effect of the increase in 
the degree of monopoly upon the distribution of national income 
is not counteracted by other factors there will be a relative 
shift from wages to profits and this wrill constitute another 
reason for the slowing down of the long-run rise in output. 

If the rate of expansion in output falls below the combined 
rate of increase in productivity of labour and in population, 
unemployment will show a long-run rise. According to the 
above this is not likely to set to work forces which would 
automatically mitigate the rise in unemployment by inducing a 
higher rate of increase in output. 
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Statistical Appendix 



NOTES TO PART 1 


Hole 1 Data for the pcnod 1899-1914 are given below for: 
(a) the value of fixed capital in U S manufacturing according to 
Paul H Douglas, The Theory of Wages, (fe) U.S manufacturing 
production according to the National Bureau of Economic Research; 
and (r) the value added minus wagesinU S. manufacturing according 
to the Census of Manufactures. 


Year 

Value of fixed capital 

Book At reprcdjc- At con- 
value lion cost Slant prices 

Produe- 

Value added 
mvms wages 
m current 
values 

1899 

100 

100 

100 

100 

100 

l“(M 

137 

136 

138 

124 

130 

1909 

203 

216 

198 

158 

180 

1914 

256 

280 

240 

186 

205 


Note 2 The ratio of proceeds to prime costs, the ratio of the 
materials bill to the wage bill and the telauve share of wages m the 
value added m U S manufacturing discussed in Chapters 1 and 2 
are based on the U S Census of Manufacture The Census under- 
went considerable changes both m scope and method. In order to 
assure reasonable comparability over the period considered (1899- 
1 937) the senes were ‘linked’ in the years in which change oeaured. 
1899 was chosen as the base year Change in the scope of the 
Census took place in that year and in 1914 Since for these two yean 
data were available both on the ‘old’ and the ‘new’ basis, it was 
possible to ‘link* all the years to the base year 1 899 There were also 
several change in the method of the Census (o) In 1929, 1931 and 
1933 the so-called work and shop supplie were included m the 
value added rather than in the exist of materials as was the case m 
other years. This item, according to the Census of 1904, where it is 
shown separately, amounted to about 0 9 per cent of the cost of 
materials. In order to allow approximately for this change, costs of 
matenals in 1929, 1931 and 1933 were accordingly reduced and the 
value added was increased (ft) Pnor to 1931 the tax on tobacco 
manufactures was included in the value added whfle from 1931 
onwards this item was incorporated in the cost of materials. Since 
for 1931 both variants were given, it was possible to ‘link’ 1931 
and the subsequent years to the b^ year 1899. (c) Prior to 1935 
the cost of work given out was included ui the value added, while 
from 1935 onwards this item was included in the cost of materials. 
Since for 1935 both variants were given, it was possible to link 1935 
and the subsequent years to the base year 1899 The figures obtained 
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as a result of the above adjustments are given for selected years in 
the following table. 


Year 


1879 

1889 

1899 

1914 

1923 

1929 

1931 

1933 

1935 

1937 


Ratio of 
proceeds to 
prime costs 


122-5 
131-7 
133-3 
131-6 
133-0 
139 4 
143-3 
142-8 
136-6 
136-3 


Ratio of 
materials bill 
to wage bill 
(m percentages) 
382 
291 

337 
370 
329 
346 
314 
331 
349 

338 


Relative share of 
wages in 
value added 

47-8 
44-6 
40 7 

40- 2 

41- 3 

36- 2 
35 7 
35-0 

37- 9 

38- 6 


Note 3. The senes of the ratio of proceeds to prime costs in 
U.S. manufacturing, assuming stable industrial composition, was 
calculated by using a chain system. For insia nee, the ratio of proceeds 
to prime costs in 1889 was calculated on the assumption that the 
relative shares of ot^or industrial groups in the aggregate proceeds 
as of 1879 obtained; this figure divided by the actual ratio of pro* 
ceeds to prime costs in I8W gave the ‘link’ 1889/1879 Then the 
‘link* 1899/1889 was similarly derived on the assumption that the 
relative industrial shares as of 1889 obtained and so on. The year 
1 899 was chosen as base in the sense that for that year the ‘adjusted' 
ratio of proceeds to prime costs is identical with the actual 
ratio. The ‘adjusted’ senes could then be built up by means of 
the ‘links.* 

The senes of the ratio of the materials bill to the wage bill, 
assuming stable industrial composition of the materials bill, was 
simdarly obtained. 1899 was agam chosen as the base year in the 
above sense. 

The ‘adjusted’ senes of the relative share of wages in the value 
added, w', was calculated from the ’adjusted' ratio of proceeds to 
prime costs, k', and the ‘adjusted’ ratio of the matenab bill to the 
wage bill, y, by means of the formula: 




(30 


fsee p 28). As k' is calculated on the assumption of stable industnal 
composition of the proceeds and f on the assumption of stable 
industrial composition of the materials bill, w' is the relative share 
of wages on the assumption of stable industrial composition of 
the value added (the latter being the difference between pro- 
ceeds and the matenab bill). The senes k'.f and w' arc given in 
Tables 6 and 8. 
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Note 4. The following indices for the United States dunng the 
period 1929-1941 are given below: (o) The index of the wage bill 
in nunufactunng according to US Department of Commerce 
Surrey of Current Businea, whxdi agrees with the Census of 
Manufactures for the Census years (fr) The index of the wage and 
salary bill m agnculture. numng. construction, transport, and 
services according to U.S Department of Commerce National 
Income Supplement to Survey of Current Business, 1951. (c) The 
combined index of these two senes is taken to approximate the 
index of aggregate wages fsee p 37) The weights adopted are 
1 1 , the wage and salary bills of manufacturing, on the one hand, 

and of the industries enumerated under (b) on the other hand, 
were approximately equal m 1929, and it may be assumed that the 
respective wage bills also did noi differ very much (d) The index 
of the gross income of the pnvaie sector according to the National 
Income Supplement 



lYage bill 

Wage and salary bill in 

Combined 

Cross income 

Year 

in manu- 
facturing 

agriculture, mining, 
consimcfion, framport 
and semees 

index 

of the 

pnvate sector 

1929 

too 

too 

lOO 

100 

1930 

80 9 

90 6 

85 7 

86 0 

1931 

61 4 

74 0 

67 7 

67 6 

1932 

42 3 

55 0 

48 6 

48 3 

1933 

45 4 

49 S 

47 4 

45 3 

1934 

58 4 

55 6 

57 0 

54 1 

1935 

67 1 

60 5 

63 8 

62 9 

1936 

77 7 

69 6 

73 6 

70 I 

1937 

92 8 

77 1 

84 9 

79 7 


Nate 5. Wages plus saUnes and the gross income of the pnvate 
sector in the United States in the period 1929-1941 according to the 
National Income Supplement are given on p. 1 68 (It is on these data 
that the first column in Table 12 1 $ based } It should be noticed that 
in the national balance sheet given m the Supplement there is a 
statistical discrepancy between national product derived from the 
mcome side and from the expenditure side The figure of gross 
income in the second column is derived from mcome statistics. 
In order to obtain consistent data this figure is adjusted for the 
statistical discrepancy. (Id Ihis way we charge the statistical error 
fully to the income side which is justified by the fact that the 
data on expenditures are on the whole more reliable than those on 
incomes ) The adjusted gross income of the private sector is given 
in the third column The adjusted wages plus salaries are assumed 
to be proportionate to the adjusted gross income and thus the 
relative share of the former in the latter is not altered by the 
adjustment. 


167 




Private 

Cross income Adjusted gross Adjusted private 

Year 

wages and - 

of the private 

Income of the 

wages and 


salaries 

sector 

private sector 

salaries 



(Bilbons ofcurienl dollars) 


1929 

45-2 

90-4 

90-4 

45-2 

1930 

40-7 

T7-8 

77-1 

40-4 

1931 

33-6 

61*1 

62-3 

34 2 

1932 

25-3 

43-7 

45-1 

26- 1 

1933 

23-7 

40-9 

42-2 

24 4 

1934 

27 4 

49 0 

49-8 

27 9 

1935 

30-0 

56-9 

56-5 

29 8 

1936 

33 9 

68-4 

64-2 

34-3 

1937 

38-4 

72 1 

71-1 

37 9 

1938 

34-6 

650 

64-9 

34 5 

1939 

37-5 

70 1 

68-8 

36 8 

1940 

41 -1 

79 0 

77 4 

40 3 

1941 

SI-5 

100-2 

98 6 

50-7 


Note 6 The adjusted gross income of the private sector is 
deflated below by the index implicit in the deflation of the giou 
product of the private sector. (TTii's index was obuined by dividing 
tite current value of the gross product of the private sector by its 
value in constant prices as given in the Suppletneni.} 


Year 


1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 


Price index implicit Adjusted gross income of the 
In deflation of pri vote sector 

gross product of 

the private sector (BtlUons of (Billions of dollars 
1939 100 current dollars) at 1939 prices) 

122 90 4 74-1 

117 77 1 65 9 

105 62 3 59 3 

94 45 1 48-0 

90 42-2 46-9 

96 49-8 51-9 

98 56-5 57 7 

98 64 2 65-5 

103 71-1 69 0 

101 64-9 64-3 

100 68 8 68 8 

102 77 4 75 9 

110 93 6 89 6 
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NOTES TO PART IP 


Sole 7. Adjusted profits before and after taxes m current and 
1939 dollars for the penod 1929-1940 are given below Adjusted 
profits before taxes in current dollars are obtained as the difference 
of the adjusted gross income of the private sector and adjusted 
pnvate wages and salaries as given in Note 5 Adjusted profits after 
taxes are obtained by deducting alt direct taxes both corporate and 
personal (direct taxes on workers having been small m the penod 
considered) Finally, adjusted profits before and after taxes arc 
deflated by the pnce index implicit in the deflation of the gross 
product of the private sector as given in Note 6 


Adjusted profin Adjusted profits 

Year Before taxes After taxes Before taxes After taxes 
(Billions of current dollars) (BJlions of dollars at 1939 pnces 


1929 

45 2 

41 2 

3? 0 

33 7 

1930 

36 7 

33 4 

31 4 

28 5 

1931 

28 1 

25 7 

26 7 

24 5 

1932 

19 0 

17 2 

30 2 

18 3 

1933 

17 8 

15 8 

19 8 

17 6 

1934 

21 9 

19 6 

22 8 

20 4 

1935 

26 7 

23 9 

27 3 

24 4 

1936 

29 9 

26 2 

30 5 

26 8 

1937 

33 2 

28 8 

32 2 

27 9 

1938 

30 4 

26 5 

30 1 

26 2 

1939 

32 0 

28 I 

32 0 

28 1 

J940 

37 1 

31 6 

36 3 

31 0 


Sole 8. The sum of gross private investment, the export surplus, 
the budget deficit and brokerage fees is given on p 170 This sum is 
equal to gross savings plus brokerage fees (see p 56) The corre* 
spondmg 'real' values are obtained by using as a deflator the index 
implicit in the deflation of the gross product of the private sector 
(see Note 6) 


Sole 9. Correlating the adjusted real profits after and before 
tax, P and tt, as given in Note 7, we obtain the following regression 
equation: 

P = 0 86ir + 0-9 
The correlation coefficient is equal to 0-991. 

I Source of data used US Department of Commerce Mw/una/ /nroffie 
Supplement to Survey of Current Business, 1951. 
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Year Gross pma(e imestment plus export surp^s 
plus bwiget deficit plus brokerage fees 
(Biiliom of current (Bilfions of dollars 

dollan) at 1 939 prices) 

1929 17-3 14-2 

1930 11-9 10-2 

1931 5-8 5-5 

1932 3-0 3-2 

1933 3*1 3-4 

1934 5-8 6 0 

1935 8-2 8-4 

1936 11-4 n-6 

1937 If-I 10 8 

1938 9-1 9 0 

1939 12-9 12-9 

1940 16-2 IS 9 


170 



NOTES TO PART IVi 


Note 10. The data on the volume of gross investment m fixed 
capital and the volume of the gross product of the pnvate sector are 
given below. Fig 8, which was used m the ^scussvon of the 
‘acceleration pnnople,' is based on these data 


Cross imesimeta m Cross product of the 

Year fixed capital private sector 

(BiUioos of dollars at 1939pnces) 

1929 13 5 81 5 

1930 10 2 73 5 

1931 71 67 7 

1932 4 0 57 4 

1933 3 5 56 5 

1934 4 4 62 0 

1935 5 8 67 6 

1936 7 9 76 4 

1937 9 3 80 9 

1938 7 2 76 4 

1939 9 5 83 7 

1940 II 4 92 1 

Correlaung gross investment with gross product and with time, /, 
we obtain the following regression etiuation . 

investment * 0 306 (product — 1-45/) — 14 5 

where * a counted ui years from the beginning of 1935 In Fig. 8 
there are shown the deviations of both sides of this equation from 
the mean Thus fluctuations in gross mvestment m fi.sed capital and 
fluctuations A gross product are compared after they have been 
reduced to the same amplitude and the intervening trend has 
been eliminated 


Note 1 1. Gross savings in current values and in 1939 prices are 
given below. This series diffcre from that m Note 8 in that brokerage 
fees are not included. Moreover, the ‘real’ value is obtained here by 
deflating by the pnce index of mvestment goods rather than by the 
price index implicit m the deflation of the gross product of the 
pnvate sector (The pnce index of investment goods was amved at 
by dividmg the current value of mvestment in fixed capital by its 
value m constant pnccs.) 

1 Source of data used' U.S Depar tm ent of Cominerce National Income 
Supplement to Survey of Current Busmess, 1951. 
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year Grasfsaiuigr Ptieeindexof Gross so'irngi 
mestmeni goods 



(Billions of 
current dollars) 

(1939 » 100) 

(BiUiods of dollars 
at 1939 prices) 

1929 

15-5 

105-9 

14-6 

1930 

11 2 

102 9 

10 9 

1931 

8-4 

94-3 

S 9 

1932 

2-8 

8S0 

3-3 

1933 

2-7 

82 9 

3-3 

1934 

5-6 

90 9 

6 2 

1935 

7 9 

89 7 

8 8 

1936 

n I 

92-4 

12 0 

1937 

10-8 

97 8 

11 0 

193S 

8 9 

101-4 

8-8 

1939 

12-7 

100 

12 7 

1940 

16 0 

102-6 

15 6 


Note 12 Profits forthe years 1928/1929, 1929/1930, 1930/1931. 
eta, running from mid-yeartom>d*yearare required for thestalisiical 
illustration of the theory of determination of investment in fixed 
capital (see p 1 12) As a first approximation the averages of profits 
in 1928 and 1929, in 1929 and 1930, in 1930 and 1931, etc , might 
b» taken But this approximation is not adequate here because the 
series is to serve as a basis for the caleulaiion of the rates of change 
in profits. It is dear that on the basis of such an approximation the 
rate of increase in profits in 1930 would be half of the difference 
between the levels m 1931 and 1929, which may obviously prove 
unsatisfactory. However, a second approximation can be introduced 
as follows. We postulate a relation between profits and pnvate wages 
plus salaries which is shown here for 1929/1930 by way of example: 
Profits 1929/1930 }(Profit5 1929 + Profits 1930) 

Wages and salaries |<Wage$ and salanes 1929 + Wages and 
1929/1930 salaries 1930) 

This hypothesis is based on the fact that the relation of profits to 
wages plus salanes changes rather slowly (see Table 12). It follows 
directly from this equation that: 

Profits 1929/1930 Wages and salanes 1929/1930 

KProfits 1929 i<Wages and salaries 1929 + Wages and 
+ Profits 1930) salanes 1930) 

Now the ratio on the right-hand side can be calculated on the basis 
of the monthly data on wages and salanes which are given in the 
above source Applymg this ‘correction factor’ to the average of 
profits in two successive years we obtain a second approximation 
lor prOfils in tne year running 1n>m Tne tniftfiie di Vne firSi to •fnc 
middle of the second year. This caloilation is shown in the table 
below. 
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Year 


1929 

1930 

1931 

1932 

1933 

1934 
19 j 5 

1936 

1937 

1935 

1939 

1940 


Adjxied Artrt^esof 
prof.is after r*a lucrn- 
joio' znejeen 

(E3l5Cr-* of isjt ; ::! 


41 2 
33 4 

25 7 
17 2 
IS S 
19 6 
23 9 

26 2 
2S % 
2fi 5 
23 1 
31 6 


37 3 
29 5 
21 4 

16 5 

17 7 
21 7 
25 1 
27 5 
27 6 
27 3 
29-8 


‘Ccrrectian Profits from 
faaior' rrod-yecr to 

Tmd-ytai 

fEZjCT cf 
csz-trx dalm) 

40 62 

1 023 3S 2 

1 C03 29 6 

0 9?7 21 3 

0 934 15 4 

1 031 15 2 

0 9i9 21 5 

0-991 24 9 

1 017 27 9 

0 995 27 5 

0 9y2 27 1 

0 992 29 6 
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Year 


Gross sasir^ Price index of Cross savings 
mvestment goods 



(Billions of 
current dollars) 

(1939 = 100) 

(Billions of dollars 
at 1939 prices) 

1929 

15-5 

105-9 

14-6 

1930 

11 2 

102 9 

10 9 

1931 

8-4 

94-3 

8 9 

1932 

2-8 

85 0 

3 3 

1933 

2 7 

82 9 

3-3 

1934 

5-6 

90-9 

6 2 

1935 

7 9 

89-7 

8-8 

1936 

n 1 

92-4 

12 0 

1937 

10 8 

97 8 

11 0 

1938 

8-9 

101-4 

8 8 

1939 

12-7 

100 

12-7 

1940 

16 0 

102-6 

15-6 


Note 12 Profits forthe years 1928/1929. 1929/1930. 1930/1931, 
etc , running from mid-year to mid-ycarare required for the statistical 
illustration of the theory of dctemunanon of investment m fixed 
capital (seep 112) As a first approximation the averages of profits 
la 1928 end 1929, in 1929 and 1930. in 1930 end ]93J. etc. might 
be taken But this approximation is not adequate here because the 
series is to serve as a basis for the calculation of the rates of change 
in profits (t IS clear that on the basis of such an approximation tlie 
rate of increase in profits in 1930 would be half of the difference 
between the leveCs in 1931 and 1929, which may obviously prove 
unsatisfactory. However, a second approximation can be introduced 
as follows. We postulate a relaUott between profits and private wages 
plus salaries which is shown here for 1929/1930 by way of example: 

Profits 1929/1930 jfProfils 1929 + Profits 1930) 




Year 

1928 

1929 

1930 

1931 

1932 

1933 

1934 
1955 

1936 

1937 

1938 

1939 

1940 


Adjusted Aserasaof ’Cttrreelwn Profits from 
profits after sueees' factor' mid-year to 
taxes* sneyears mid-year 

(Bvllions of 

(Bil)ions of current dollars) current dollars) 


41 2 
33 4 

25 7 
17-2 
15 8 
19 6 
23 9 

26 2 
28 8 
26 5 
28 1 
31 6 


37 3 
29 5 
21 4 

16 5 

17 7 
21 7 
25 1 
27 5 
27 6 
27 3 
29-8 


I 023 
1 003 
0-997 

0 934 

1 031 
0-989 
0-991 
1 017 
0 995 
0-992 
0 992 


40 62 
38 2 
29 6 
21 3 
15 4 
18 2 
21 5 
24 9 
27 9 
27 5 
27 1 
29-6 


• As given in Note 7. 

2 Crudely esUmaled, but do signifkant error can be involved in view 
of the slowness of the changes id profits in the period concerned 


A'o/e 13 The profits for the >ears rttnning from mid-jear to 
nud-year obtained m the preceding note are now deflated by the 
pnee index of investment goods (see Note II) As this index moves 
rather slowly averages of two successive years were deemed to be 
adequate as deflators for profits fiom nud-year to mid-ytar. The 
calculation is shown in the table on p 174. 

^•’ote 14. For reasons given in the footnote to p. 1 14 we assume 
in our inquiry that changes in farm inventories are excluded both 
from changes in total inventories and from the gross product of the 
private sector. This elimination is shown in the table on p. 175. 
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Profitsfrom Prieesof A\erasesof Profits from 
year mid-year to inTesment tivosucces- mid-yearto 
mid-year goods si\e years mid-year 

(Billions of (Billions of doUais 

current doUan) (1939 «= 100) at 1939 pnccs) 


192S 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 
193S 

1939 

1940 


40 6 
38-2 
29-6 
21 -J 
15-4 
18 2 
21 5 


27-5 
27- 1 
29 6 


]05'9 
102 9 
94-3 
85-0 
82-9 
90 9 
89-7 


97-8 

101- 4 
100 

102 - 6 


lost 

104-4 

98- 6 

89 7 
84 0 
86 9 

90 3 
9M 
95 1 

99- 6 

100- 7 

101- 3 


38-7 
36 6 
30-0 
23-7 
lS-3 
20 9 
23-8 
27-3 
29-3 
27-6 
26-9 
29-2 


t Crudely estimated; but no sismScaDt error cao be involved u view 
of the slowness of changes in the prKCS of rovestment goods in the period 
concerned 


Note 15. The gross product of the private sector for penods 
running from mid'>ear to mid-year is required for the statistical 
illustration of the theory of delemunation of investment in in- 
ventories (see p. 1 14). This is estimated by a method similar to that 
applied to profits in Note 12. The ratio of aggregate money wages 
and salaries to the gross product of the private sector appears to 
change in the period considered rather slowly (cf. the last column of 
the table in Note 5 with the last column of the first table on p. 175. 
It follows from the argument in Note 12 that we can use for the 
calculation of the gross product of the private sector for mid-year 
to mid-year penods the ‘correction factors' given in that Note. 
■^it-rfCiuJi'clicilrJuuii-r»'ihn»wiivn'p.’iVb. 
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Imestment in Cross product of the 

Year inventories private sector 

inclusive exclusive inclusive^ exclusive 
of investment m farm inventories 
(BlUiohs of dollan at 1939 pnces) 


1929 15 1-7 

1930 - 0 2 0 

1931 - 1 1 - I 4 

1932 - 3 0 - 3 0 

1933 - I 8 - I 5 

1934 - 0 8 0 6 

1935 0 9 0 5 

1936 1 4 2 3 

1937 2 I 17 

1938 - 1 0 - I I 

1939 0 4 0 3 

1940 2 3 2 ! 

' Identical with the sene 


Sl-5 81-7 

73 5 73 7 

67 7 67 4 

57 4 57 4 

56 5 56 9 

62 0 63 4 

67 6 67 2 

76 4 77 3 

80 9 SO 5 

76 4 76 3 

83 7 83 6 

92 1 91 9 

given la Note 10 


Year 


1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 


Cross product Averages of 
of the private mosucces- 
sector* stve years 
(Billions of dollars 
at 1939 pnces) 


81 7 
73 7 
67 4 
57 4 
56 9 
63-4 
67-2 
77 3 
80-5 
76 3 
83-6 
91-9 


77- 7 
70 5 
62 4 
57- 1 
60-1 
65-3 
72-3 

78- 9 
78 4 

79- 9 
87-7 


Correction Cross product 
factor from mid-y ear 
to mid-year 
(BiUiods of doUais 
at 1939 pnctt) 

80 42 

1-023 79 5 

1-003 70-7 

0 997 62 2 

0- 934 53 3 

1- 031 62-0 

0-989 64 6 

0- 991 71 6 

1- 017 80 2 

0-995 78 0 

0-992 79-3 

0-992 87-0 


\ inventones as tfven m the preceding table. 

* Crudely estimated, but no significant error can be involved in view 
of the slowness of changes in the gross p^uct in the penod concerned. 
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Subject Index 


Acseleration pnnciple. 100-1, 106 

Budget defiat, effea on profits or 
saving, 4^52 

Business cycle — 
equation of, 121-3 
automatic character of, 121-fi 
‘ceiling’ and ‘floor’ of, 126-7 
with a tendency for explosive or 
damped fluctuations, 127-9 
and utilization of capital equipment, 
129-31 

model forthe U,S m 1929-40, 132-6 
and erratic shocks. 129, 137-42 
and trend, 145-5 

Capital— 

intruity of, 19-20. 156 
entreprvneurul, 91-2 
equipment, see ^uipme n t 

CORSU^tJOD— 
of «‘0rkers. 45, 62 
of capitalists, 46, 53-5. 62, 145 
and national income. 61-3, 65 

Cost- 
prune. 12 

overhead, 12, 17. 20 

Cost'pnce relations to long run and 
short run. 19-20 

Development factors, 150-1, 156, 
lSS-61 

Economic development, long-run, see 
Trend 

Equipment, capital — 
effect on investrtMit, 98 
degree of utilization of, dunng 
business cytde, 130-1 ; m the long 
run, 156 

Export surplus, effect on profits or 
savings. 48-52 

Imperialism. 52 

Innovations — 

effect on nvestmeni, 99; in the long 
run. 150-1. 155. 158-9 

J/Tftrorsc, nfe cf~ 

short-term and veloaty of circula- 
tion, 75-5; and changes in the 
supply of cash, 77-8 


Interest, rate of {eoniutued ) — 
relatioQship b^een short-term and 
long-term. 80-2 
cydica! changes m. 78-9, 87-8 
■^iteoce on investment, 99 
Inventio&s, see Innovations 
Inventories, lovestmcnt tn, 106-7 
Investment — 

as dpter minan l of profits, 53-5 
as determinant of natio^ iDcome, 
60-4 , in the long nm, 68-9. 148-9 
and entrepreneunaj capital, 91-5 
■n fixed capital, determinants of. 

96-9, in inventories. 106-7 
in U S during 1929-40. 109-16 
Investment decisions — 
and actual in v e stm ent. 96 
determinants of, see Investment 
Joint-stock companies, 93-4 

Nlonopoly, degree of— 
meaning of. 13-14 
and price formation, 1 3-1 6, 20 
ca uses of chan ge tn, 17-28 
and distnbutiOD of income, 18, 
28-31 

changes in American industry and 
trade. 21>-3 
National income — 
defenzuna/iii of reJarne share of 
wag« in, 28-30 

gross, of the pnvate sector, defined, 
60 

changes in distnbuuon of. 30-1 
determination of, 60-5 
eflect of investment on. 60-4, m a 
socialuf ecoaoaiy^ 62-3; in the 
long run, 68-9, 14^9 
Nation^ product, gross, of the private 
sector, 60. 67-8 

Population grewh, 159-61 
Price formation — 
m a film. 12-14 
in an industry. 14-16 
of finished goods, 25-7 
Pn x s— 

of raw maienals. 1 1 . 23-4 
of finish^ consumption and invest- 
ment goods, 25-7 
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Profit, rate of— 
effect on investment, 97 
falling i;6 
Profits— 

determinatioD of, 45-9 

effect of investnwnt on. 4S-7, 53-5; 

in the ioog nm, 148-9 
effect of export surplus and budget 
deficit on, 48-52 

Reinvestment of savings, 10}, 105, 
125-6 

Reproduction, Marxian scheme of, 
47 

Risk, increasing. 92-1 
Savings — 

equality to investment, 49-50 
of firms and investment decisions. 
95, 97, 105 

rentiers', effect on trend, 159 
Shares— 

limit set to issue of, 93-4 
yields of, influence on investment, 
99 


Shocks, erratic— 

and sustaining ofbusiness cycle, 129, 
137-9, new approach, 140-2 

Tune lag— 

between capitaLsts' consumption 
and their mcome, 53 
between investment and profits, 54 
between investment decisions and 
actual investment, 96 
between change in output and invest- 
ment in inventories, 107 
Trade unions, IS, 22-3 
Trend — 

equation, 146. 148-50 
and business cycle. 145-8 
and development factors, 150-1, 
156-61 

involving uniform growth, 152-5; 
retarded growth, 156 

Wages, relative share of in national 
income — 

determination of, 18-30 
changes m the long run, 30-4 
changes during business cycle, 31, 
J4-9 
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Economic Survey, 1919-1939 

by PROFESSOR W. ARTHUR LEWIS 

FeurtJi Impnssion tVmy 8ro tSs net. 
Contrasted -with the yea« before 191^ the two decades between the wan 
were an unwholesome period, in wfaidi economic progress slowed down 
and economic insecurity increased. This is the first book which takes 
two decades togeAer, records Adr events in the hght of tnodem economic 
analysis, and attempts to see them in penpective. 

■The style is most readable and free from jargon, and the general reader 
will appreciate as much as Ae professional economist Ac light Arosvn on 
Ac problems of a new “po«-war penod," 

The Principles of Economic Planning 

by PROFESSOR W. ARTHUR LEWIS 

Sttend Impiessum Demy g^o iti. "fl 
The auAor, m this brief ezpoaoon of Ae principles of economic planning 
in our present pohacal and economic diAculnes, shows that Ae issue is not 
whether to plan, but hew to plan. He suggests that our planning Aould be 
done ts£iets posabk tie buJger and chat odier Arms of control 

Aould be relegated to a subsidiary ponnoa. He does not argue for complete 
State control which he feels is ininucal boA to true Socialism and puhhc 
good, but for a system of conaob whiA would combine and encourage 
Ac b« fiatures of laisser fane and State planning. 


Econometrics 

by DR. JAN TINBERGEN 


Demy Ito » 1». nr! 

Econometrics Is a young and vital branch of saence— an inter-duaphnary 
in which nuchemancal-ecoQoniic and maAetnancal-staasQcal 
reseaiA are applied in combinaoc^ Its rapid growth, mostly In Ae last 
two can be traced in recent periodicals; but as yet, it is wiAout 

established doctrine and lacks establishro textbooks The ptesmt volume is 
to be the textbook wfaidi leaAm of economics arid snosoa have 
acutely. Requiring very little knowledge of nuAematics and 
statistics, It provides an excellent huroduenon. 


‘Valuable as a of getting Ac mam ideas and Ae logical structure of 
Ae subject into Ae nmid of a begnmer.* 

C. F. Cartel in The Economic Journal 
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